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DXCn.-GEARA RUBBER. 

{Manihot Olfiziorii^ Mnell. Arg.) 

The plant yielding what is known in commerce as Ceara rubber ' 
or Manivoba/and shipped from the Brazilian ports of Ceara, Bahia 
and Pernambuco, was identified at Kew eleven years ago. The 
following note on the subject appeared in the Kew Report^ 1877, 
p. 17 

“ I mentioned in my last Report that a plant in cultivation in 
the Botanic Gardens of Regent’s Park, London, of Buitenzoi^ 
(Java), and of Mauritius, under the name of Hemi guyamnsia 
was, in reality, probably Manihitt 0lazi(wu\ Muell. Arg. I am 
now able to state that, having received authentic specimens of 
this species from the Botanic Gardens, Rio Janeiro, it is identical 
with the cultivated plant mentioned above, and also with that 
producing the Ceara rubber.” 

Mani/wi Olaziorii is a Euphorbiaceous plant which was 
described by J. Mueller in Martins’ Flora BraaiUefiaxa (xi., pt. ii., 
p. 443). Dr. Glaziou (after whom the species is named) sent to 
Kew specimens from Rio, where he had it under cultivation. A 
full description, with a plate, from a plant growing in the Ceylon 
Botanic Gardens, was contributed by the late Dr. Trimen to the 
Jmmal of Botany (1880, pp. 321-325, t. 215). This plate was 
reproduced in the Kew Repm*i (1880, p. 17). 

Manihot Olaziovii is a moderately-sized tree, 30 to 50 feet high, 
wfth an erect stem, 8 to 20 inches in diameter, branching di- or 
trichotomonsly, the branches ascending and fr^uently branched 
in a similar manner, forming a dense rounded crown ; the bark is 
purple-grey, the thin silvery outer layers readily peeling off 
transversely in narrow strips. The leaves are palmate, deeply 
cat into thM, five or seven oblong-ovate lobes, smooth on both 
BU^^aoes except for a small tuft of woolly hair at the junction of 
*B, thin in texture and deep bluish-green above, paler 
The flou'era are rather large, coinpletely unisexual 
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(male and female In the aame raceme) from the forks of the 
younger branoheai the male (more numerous) above, the female 
below, and expanding several days before the male. The fruit is 
a pendulous capsule, about an inch in diameter, nearly glob|iIar, 
dry and ha^ when ri}ie, containing three smooth and policed 
as^, greyish yel^w or brownish, variously mottled and 
splashed with purplish black. The testa (or coat of the seed) is 
very hsnl and thick ; the cotyledons art^ very thin, foliaeeous, 
slightly cordate at the liase ; the endosperm oily but solid. 

In the young state Mnnihot Glaztorii somewhat resembles the 
well-known C^sisava or Mandiocca plant (Mamltot 
Fohl.) and has similar swollen roots. The tree, when fully 
grown, has a stem resi^nibling a birch, ** and the outer bark comes 
off in the same way in thin silvery iteelings.'* 

In 1870 Mr. Cross, who had been engaged on behalf of the 
Government of India to collect seeds and plants of india-rubber 
trees in South America, visited the Ceara region on the north east 
of Brasil, midway l)etween the towns of Para and Bahia. This is 
outside the great forest region of the Amazon valley, and is 
known as the or wildeniess, extending in a great belt from 

the Paranahyba river to the Sao Francisco. 

Mr. Cross, in his Report to the India Office in 1877 (p. 14) 
describes the fiat country from Ceara, running l)ack to the 
mountains, on which the tree abounds, as manifestly possessing 
“a very dry arid climate for a considerable part of the year. 
This is evident from the fact that the mandiocca and other crops 
require to be irrigated. The rainy season is said to liegin in 
November and end in May or June. Torrents of rain are then 
reported to fail for SHveral days in succession, after which the 
weather moderates for a brief space. According to some state- 
ment.'t there are occasional years in w^hich hardly any rain falls. 
This assertion concurs with the aspect ))reKentcd by the country 
in general. The daily temi>erature on boanl the ship ranged 
from 82° to 8.5° F., but inland it is often probably 90°. The 
localities traversed by me nowhere seemed to be elevated more 
than 200 feet above the sea."' At Pacatoba, about 40 miles from 
Ceara, the actual place where the specimens were obtained, the 
general forest was tolerably high, but the sparse, small, foliage did 
not afford much shade from the fierce rays of the sun. The soil 
was in places a sort <if soft sandstone or gravel which was bound 
up in the most extraordinary' manner. Neither grm nor weeds 
grew among this underwood, and there was an entire alisence of 
ferns, mosses, and other plants.’* In another place, somewhat 
further from the coast, the traveller, shortly after entering the 
bush-like forest, **came on a large tract of land covered by 
immense masses of grey granite, sf>me of which might be fifty 
tons or more in weight. Rounded masses of the same rock also 

cropped out in many jilaces Many good-sized rubber 

trees were growing in the spaces between these granite masses. . 
. . The situation was vei^ dry, but no doubt some seedlings 
had sprung up, which, owing to numerous thickets of shrute, 
w4re not perceived.” 

Cross obtained at Maracanahu, 30 miles inland from the town 
of Ceara, lat, 4° P., 60 plants and 700 seeds. (7*^>r/, pp, 



Of thesey 42 plants and the seeds were safely deposited at Kew on 
the 2Srd November 1876. The following note appeared in thee 
Km Report (1877, p. 16) : — 

^ A.8 stated in my last year's Report, we obtained from the seeds 
and stems of the Ceara rubber bronght to this country by 
Mr. Gross a stoek of 55 plants with which to commence propa- 
gation. On June 11th four plants were sent to Singapore, and on 
September 15th, at which date our stock had increased to 
3()() plants of all sizes, 50 were sent to Dr. King at Calcutta, and 
50 to Dr. Thwaites in Ceylon, all the stems collected by Mr. Gross 
being divided amongst these two recipients. At the end of the 
year our stock amounted to 448 plants.** 

The further steps taken to distribute plants of the Ceara rubber 
are given in the Kew Report for 1878 (p. 15) as follows : — 

At the end of August of last year consignments of plants of the 
Ceara rubber, consisting, in each instance, of two wardian cases 
containing 80 plants, and one dry box containing 40 plants wertj 
sent to Lieut -Colonel Beddome, Conservator of Forests, Madras, 
and Dr King, of the Royal Botanic Gardens, Calcutta. Of those 
sent to Madras all were alive on arrival in the wardian cases, 
while of the contents of the dry box about half were saved. 
Those originally sent to Dr. King {see Kew Rejmrt for 1877, p. 16) . 
arrived in rather l»ad condition. Few were saved, and the growth 
ol these did not impress Dr. King favourably. 'They all look 
more or less weak and lanky, as if the climate were too damp for 
them.* This was, perhaps, a premature judgment from want of 
familiarit r with the habit of the plant. Dr King now writes : — 

' Ceara rubber is going to be a success here.' ’* 

"At Ceylon, in April, one of the plants first sent out had already 
made an attempt to flower, and by the end of the year 
Dr Thwaites was distributing copious supplies of seed to 
Calcutta, Burmah, Madras, and Singapore (where, however, it 
seems unable to stand the wet season).’* 

" 1 regard, therefore, the work of Kew completed as regards the 
Ceara rubber. Living plants of it have been distributed during 
the past year to Dominica, Fiji, Jamaica, Java, Sydney, Trinidad, 
Queensland and Zanzibar.” 

Of Ceara rubber there are imported into this country about 
200 to 300 tons per annum. There are three grades found in 
commerce, varying according to the mode of tapping the trees 
and the care taken in the preparation. When pure it is regarded 
as almost next to Para in value. It is a "dry** rubber, very 
elastic and free from stickiness. It is, however, mixed with 
wood and foreign matter, causing a loss to the manufacturer 
amounting sometimes to 25 per cent. It would appear that the 
Ceara rubber industry is not extending in South America, for 
" every year there is an extensive migration of Ceara people to 
Para bound for the forests of the Amazon.** (JKew Bulletin^ 1892, 
p. 69.) In case 96, Museum No. 1, samples are e:^ibited from Brazil, 
ancbalso from plants grown in India, Ceylon, Natal, and Zanzibar. 
It in|y be mentioned that the rubber pi^uced under cultivation 
i^C^lon has been singularly pure and free from impurities. 
I# 1NS3, according to Dr. Trimen, "as much as in, per pound had 
bMn obtained for Ceylon Ceara rubber.” 
iftr.7.1 
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SyBt§m of collecting the rubber. — ^According to OroBs {Report^ 
p. 14) is BOX operation of a very simple description. On 
commencing vork» the collector takes with him a stout knife 
and a handful of twigs to serve as a broom. Arriving at a tree, 
any loose stones or dust are swept from the ground around the 
base, and some large leaves are laid down to receive the droppings 
of milk which trickle down. Some do not go to the trouble of 
sweeping the ground or laying down leaves, for which reason 
the milk adheres to sand, dust, decayed leaves, and other im- 
purities. The outer surface of the bark of the trunk is pared or 
sliced off to a height of four or five feet. The milk then exudes 
and runs down in many tortuous courses, some of it ultimately 
falling on the ground. After several da 3*8 the juice becomes di*}^ 
and solid, and is then pulled off in strings and rolled up in balls 
or put into bugs in loose masses. Only a thin paring should ho 
taken off, just deep enough to reach the milk vessels ; but this is 
not always attended to. Nearly even* tree has been cut through 
the Imrk, and a slice taken c»ff the \vood. Decay then proceeds 
rapidly, and many of the trunks are hollow. In this condition 
the trees must yield far less milk, and many no doubt are broken 
over by the wind or wither away. Collecting is carried on 
during the dry season only, when rain seldom falls.*' 

dorm imt turn of Sml . — ^The following is taken from Notes oh 
somv Trees yielding Indut-rnhher (p. 4), by the late Dr. Trimen 
(Ceylon, Sessional Paper, vii., 1880). • — “The seed coat is of 
remarkable thickness and very hard, and the natural process 
of germination occupies a long period — it is said more than a 
year. All that is necessary to hasten this, if desired, is to assist 
the seed coat in splitting. This is best effected by holding the 
seed firmly, and rasping off with a file both edges at the radicular 
end. It is best not to file off the actual end, as it may thus 
easily happen that the radicle of the embryo may be injured. 
After this treatment, properly performed, the young plant 
appears above ground in two or three weeks. The seedlings 
require no particular attention. They grow rapidly and may be 
finally planted out at distances of twent} feet. A peculiarity 
which they share with their close relative the mandiocca is the 
possession of large tubers (»n the spreading roots. The trees at 
Peradeniya, from which seed has been distributed to Burma, 
India, .lamaica, Ac., fiowered at the age of eighteen months, and 
at the present time (at 2i years) the larger ones form branching 
trees about 25 or 3(1 fee't high, with a stem 1 foot 9 inches in 
circumference at a yard from the base, and a smooth, silvery, 
birch-like bark readily peeling off ; being about half the size of 
those which Mr. Cross describes, and which may be assumed to 
have been fully grown." 

ProjHzgatioH and Planting. — Mr. Cross (p. 14) suggests “ the for- 
mation of plantations by cuttings, which will take root as easily as a 
willow. These should be taken from the points of strong shoots 
and may be one foot in length. In planting, each cutting giay 
be put down in the soil to a depth of six inches. If scarce, 
the entire shoot may be cut into pieces, each possessing df bud, 
all of which will grow if covered with half-an-inch or«o%f 
soil. On loose sandy soils or exhausted coffee land, plantations 
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may be formed at little expense. Hard dry i^ravelly wastes, if 
found to support any kind of bush, are also suitable sites. 
Holes might oc made in strong land with an iron jumper and a 
stout cutting put into each and filled with pebbles. On bare or 
thinly covered portions of rock the cuttings might be laid down 
flat, and a little heap of stones or any kind of tUhrh^ about the 
size of a molehill, piled over each, care being taken that the 
extreme point of each cutting with a bud is left uncovered. I do 
not advocate planting in an entirely barren desert, but wherever 
there is any sort of stunted tree or scrub vegetation, with an 
occasional sprinkling from a monsoon shower, the tree is likely to 
prosper.” 

Dr. Trimen adds (1. c. p. 4) : — 

“Experience of the plant in the botanic garden here has 
proved the general accuracy of the above remarks. There can be 
no doubt of the hardiness of the species, its readiness of culture, 
and adaptability to circumstances. It grows equally readily from 
seed or from cuttings, and, though a native of a tropical sea-level, 
thrives well here in Ceylon up to at least a level of 3,000 feet, 
and on the most barren soils. It has succeeded equally in Cal- 
cutta and Madras, but the wet season seems to have killed it at 
Singapore. It would seem especially adapted for the dry anil 
barren districts of our eastern and northern provinces, or in the 
higher districts, but it would not be wise to risk it in localities 
where the temperature is liable to fall below GO® F.” 

In the following notes the results are given of the results of 
the attempts to establish the Ceara rubber tree in our various 
colonies and possessions. 


Ceylon. 

The cultivation of the Ceara rubber tree was carried on with 
considerable energy in Ceylon for many years. Numerous 
experiments were made to find out the best means for tapping the 
trees and producing the rubber in commercial quantities. 

In the A>m’ Report for 1880 (pp. 17-18) the following informa- 
tion is given on the authority of Dr, Trimen ; — 

“ Of the three speci(*8 of South American trees here in cultivation 
(the successful introduction of which was due to Kew. See Krw 
Rrpi^rfe^ 187G, pp. 8,9; 1877, pp. ir)-17), Manihot Waziovii is 
still the only one which has flowered. Seed of this has been 
supplied during tht‘ year to the Government gardens in India 
(Calcutta, SaharnniM>re, Ootacamund) and distributed as widely 
as possible among the planters in the colony, 24,550 seeds having 
been thus disposed of, as well as 1879 rooted cuttings. We have 
also sent small quantities to the Botanic Gardens of Singapore, 
Mauritius, .lamaica, British Guiana, and Kew, the Acclimatization 
Society of Queensland, and Mr. Low, Her Britannic Majesty’s 
Resident in Perak.” 

Dr. Trimen adds : — “ This jdant is now flourishing in Ceylon in 
suitoble places and proves very hardy ; in the new estates in the 
Trincomalee district it is reported to be thriving, but to have 
shown itself intolerant of wet.” 

•Dc Trimen wrote in his Rejtori for 1883 (p. 13) ; — “A planted 
aS'ea of 977 acres is credited to this cultivation, but rubber has 



not yet appeared among our exwrte. Binoe it has been aaoertained 
that the quality ia excellent, cultivato» have been endeavouring 
to difloover a means by which the milk can be obtained at a cost 
sufficiently low to give a return, but without, as yet, encouraging 
results. The removal of the outer separable bark has been 
objected to on the ground that the bark formed in its stead is of 
a different character, very hard and inseparable from tlie green 
layer a second time. Instruments have therefore been devised 
for bleeding without such removal. A knife with two parallel 
blades, which took out a strip of bark, has been modified into 
one in which the very sharp cutting edges meet to form a V, 
the basal angle during use being at the cambium. Another 
invention avoids all cutting, being a double spur-like wheel with 
sharp but guarded points, which puncture the Imrk without 
further injury. The milking (one can scarcely call it tapping) 
has also been practised on trees of various ages and at different 
Intervals and seasons. While it is found that the yield of 
individual trees varies extremely, none of the experimenters is 
satisfied that the small quantity obtainable by ])reBent methods 
is sufficient to make the cultivation profitable at the existing 
price of rubber. Mr. Wall, however, who states that hundreds of 
young trees have been bled daU> with the * pricker' for some 
weeks, and that thus a cooly can collect about half a pound of dry 
rubber per diem, thinks that, if trees will bear this treatment for 
240 days in the year, the cultivation w'oiild be remunerative. It 
appears evident that milking must be re}K3attHl at frequent 
intervals, and (as often alread\ jKiintetl the cultivation la* 
conducted on a large scale. .Much of the acres in private 

hands in Ceylon, at present growing nothuig but Lantana and 
other weeds, is suitable for this hanly plant, whicdi costs nothing 
to cultivate, affords a substance of a value which is coutinuall> 
increasing, and auraits only the diHc<»very of a iin^eess by which 
the latter can be chea]>ly and exhausti\ely extract(*d." 

In the Ti^pical AgriraUunst for March, 18S7, Mr. W. 11. 
Lament furnished the following results of experiments carried on 
by him in the districts of Heneratgoda and Mirigama. These may 
be regarded as the most favourable obtained in the island : — 

^ Having reared about 1(X) plants of Ceara robber up to their fifth 
year, and having given a good deal of attention to them, I have 
arrived, through a long course of experiments, at the following 
practical results : — No satisfactory result will follow any attempt 
to obtain produce before the tree is at least four years old ; no 
system of cutting or piercing the bark will give a satisfactory 
yield ; and it is only in the dry season, when the tree is leafiess, 
and the growth at a standstill, that a satisfactory result can be 
obtained in the way of harvesting. The plan of obtaining the 
rubber that my experiments led up to was, as soon as the leaves 
begin to fall, to remove the outer bark in vertical strips of not 
more than two inches wide, and not less than four inches apart. 
The tender inner bark thus exTOsed to the sun breaks out in 
something like running sores, from which the rubber slowly 
exudes and drips on the surface as fast as discharged. In this 
process the strip of exposed bark is destroyed, but a vigorous tree 
will close in the bared part in the course of the year, if the wi^tb#. 
is not more than two inches Ceara rubber, planted at 1(H> tr^s«* 
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per aore will, after the second year, require hardly any expense in 
cultivation. As for harvesting, I collected 30 lbs. last January 
and February by one boy at 15 cents, a day, or say 23 cents, per lb., 
the local value being about 80 cents. Supposing each tree gave 
an average yield of 1 lb. per annum, and allowing 30 cents, for 
cultivation and collecting, 50 cents, would remain as profit, or R50 
per aore. It is well to have the plant in the island, but it is not 
likely to be largely planted so long as there are other products 
that pay better, or that are better understood, but a time may come 
when it will hep a straits 

In his Rcimrt for 1890, Dr. Trimen states : — “ Interest in Ceara 
rubber has of late years very much died away, the yield of 
rubber having been found too small to satisfy the planter's expec- 
tations. Thus 1 have made no report on it since 1884. There 
are, however, considerable plantations on some estates, and now 
that the trees are older it is found to be profitable to harvest the 
product. Several shipments have been made to London during 
the past year, and have realised very good prices. Of course the 
quantities have not been large. One shipment of 4 ewt. fetched 
Is. 8V/. to Is 9^d. per lb. net, showing a profit here of about 
37 cents, (of a rupee) per lb. A planter estimates the cost of col- 
lection at about 3(i cents, per lb., and reckons that trees of eight 
years old afford at least 3 osss., whilst some ten years old gave 
half a pound. The collection is done m a somewhat primitive 
way during the dry season, January to March. After the outer 
flaky layers of bark have been peeled off, the inner bark is 
pricked copiously ; the tears of rubber which exude are allowed 
to dry on the tree, and are picked off, the resulting product being 
quite like * Ceara scrap ' of commerce, but m small tears." 

The present opinion of planters seems to be that this kind of 
rubber pays to harvest, but not to cultivate, and they are pre- 
pared to destroy their trees to get the crop. But, even on such 
a system (which has been largely followed herewith cinchona), 
extensive areas of bad soil could surely be profitably occupied 
with this tree, so grown as to provide a crop annually ready for 
tapping." 

A review of the position in 1893 is given by the India-Rahbei\ 
(hftta Perckd and Eh^ctnml Trad^^s Journal of June 8 of that 
year : — A few } ears ago great hopes were entertained in Ceylon 
as t(» rubber culture. We regret that the spirited efforts made by 
many planters have not hitherto been so remunerative as was 
expected. A fresh instance is just to hand; as the Tropiml 
Agriculturint for May, 1893, regrets to learn from Mr. Vollar that 
his rubber cultivation in Dumbara is not likely to be permanent. 
The Cearas were originally planted fur shade trees for the cacao, 
but they have net pioved very suitable for this purpose, and will 
probably have to be cut down. Meantime, perhaps 5,000 lbs. of 
rubber will be collected on lUlakellc this season ; a cooly, by 
beginning the tapping early in the morning, usually gets 3 lbs. of 
rubber in the liquid or soft state, which Imrdens and dries down 
to fierhaps to half that weight. There is no fortune to be made 
out of this (says our contemporary), considering how long the 
mbber trees have to grow before yielding an appreciable quantity 
Of milk. Of course, it is the time of waiting, during which so 
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much capital lies idle, that ie the great difficulty in the matter. 
Still, we cannot hring onrselvea to think that Oeylon has done 
with rubber onltnre. If the climate suite the plant, we believe 
that colonial energy end enterprise will eventually find out the 
way to overcome all hindrances.'* 

Dr. Trimen, in his Report for 1893 (p. 13), remarks : — ^"Ceara 
rubber has not taken any hold on planters here as a permanent 
cnltlvaticm ; yet it might, I think, be worked it a profit by a 
system of annual planting, and the sacrifice of successive cr<^ of 
trees when they reach ten or twelve years. Abent 1^ lbs. of dry 
rubber is at that age obtained from each tree.” 

The subject is not further touched upon in the Keports of the 
Ceylon Botanic (hardens. The whole interest in regara to rubber 
in that island has now been transferred to the cultivation of the 
Para Rubber tree {Hetm hratiilietttin). 

Madras. 

The Director state«l in the Ketr Repni for 1880 (p. 17 ) : — " In 
the Nilgiris, 1 am informed, Ceara rubber is doing well at 
2400 feet." 

The following is the most recent information (Annittil RrjKtrt 
of the Fot'eot ^jMrttnent, Madran Prrnideneif, 1895-%, pp. 29- 
^):— 

" In Ganjam an area of 3 acres in Napier's Park at Chatrapur 
was planted with india-rubber seedlings and they are doing well, 
their height ranging from 4 to 9 feet. The sowing of rubber 
seed in GcKUvari was unsuccessful. 

** In South Arcot there were at the close of the year 410 trees, 
including the self-sown seedlings (2!<5) daring the year. 

“In North Malabar, the sample rubber sent to Kew last year 
was reported on by the Director, Koyal Garden, as follows : — ‘ 

• First sample. — ^Well cured, but cute very wet ; value Is. fid. 
to 1«. 8d. per lb. [This sample is in Case 90, Museum No. 1, 
at Kew.] 

* Second sample.— Well cured, dry, rather barky ; value Is. 9d. 
to 2s. per lb.’ 

“ It ie proposed to tap the trees after the rains in order to obtain 
statistics as to the average yield in rubber. The trees grow 
luxuriantly and reproduce themselves very freely. 

“ In South Malabar, the Ceara rubber trees are flourishing. It 
reproduces itself everywhere in Nilambflr. Experimental tapping 
was made in April, but as the plants were then leafless they did 
not bleed freely and no rubber was therefore collected. They 
will agidn be tapped in 189(>-97." 

Mysore. 

The results of ex|)eriments with Ceara riibla'r plants- in Mysore 
are summed up by Mr. J. Cameron, F.L.S,, in his B^rt on the 
Lot Bagh Gorasns, dated April 12, 1880 : — 

“Further experience has justifled my opinion that the CeaA 
rubber tree is adapted to the climate. Its cultivation {wogressee 
so favourably that every enconragipment is offe^ to plant on anr 
extensive scale. The tree loses its leaves during the ^eta period * 
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of the yoar, and is thus jireBerved in a Bemi-dormant state until 
the venial ehowers excite g^wth again. Irrespective of tbrtt 
commercial value, deciduous trees of this class are much needed, 
and in the rocky maidan regions of Southern India would be 
invaluable. Judging from our own experience, the Geara rubber 
tree requires no pampered treatment, although, like most plants, 
it prefeira a little kindness to starvation and utter neglect. It grows 
very rapidly in vegetable mould, but planted in any ordinary soil, 
at the break of the South-West Monsoon, the seedling will shift 
for itself and possibly have taken such a hold on the ground 
that no artificial watering is required during the submuent 
dry season. This is what 1 have done with a hundred seedlings 
six months old, on poor gravelly soil, and I am certain that nearly 
the whole will burst forth into fresh gro\vth when the rains set 
in. A.t present they look like so many dead canes. In open land 
the tree will attain an average height of 30 to 35 feet, with a 
diameter, through the branches, of 15 to 20 feet. Seedlings 
might therefore bo planted uniformly at Ih feet apart each way. 
The latter are ready for the field when six months old and about 
15 inches high, with a woody base." 

The Report of the following year contains further information 
as under : — " 

ball of Geara rubber, weighing fi ozs., has been col- 
lected from one or two trees in the garden (chiefiy one tree 
which was growing by a channel and had not lost its leaves, as 
the trees invariably do in dr^'^ ground during the months of 
March and April). But it was evidently too late in the season, 
as the milky juice will not run freely when the trees are 
wintering. 1 therefore regret that tapping must be postponed 
again. We have collect^ 17 lbs. of Geara seeds for pro« 
liagation." 

Burma. 

(Colonel E. S. Berkeley, Rangoon, reported in 18H4 that ** The 
plants of Mamtiot Glazmni received from Dr. King in 1879 are 
growing into nibust trees. The climate of Burma seems to suit 
this plant ; it seeds freely." 

Straits Sbttlbmbntu. 

Geara rubber trees were introduced into the Malay Archipelago 
in 1879, but owing possibly to the excessively damp climate they 
do not appear to have succeeded anywhere. Mr. H. N. Ridley, 
F.L.S., regards Manihot Olaztorti as quite unsuited for remu 
nerative cultivation in Singapore, and a similar opinion is 
expressed in regard to the pros^cts in the Native States. It is 
possible, as in Geylon, that the best rubber plant for regular 
cultivation in Malaya is the Para rubber tree {Hevea brtmlieMUi). 

Mauritius. 

The following interesting particulars respecting the propagation 
*of Geara rubber trees in Mauritius in 1883 were communicated by 
the late Mr. Scott : — 

^Of all the places where the Geara rubber trees have beto 
planted they appear to thrive better and grow more vigcnrotisly at 
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the Oardene, Pamplemottssesi than in any other locality. An 
experiment was made when the trees of three years* growth shed 
their leaves in transplanting them. These were lifted carefnlly, 
but without balls of earth attached to the roots, and planted in 
another part of the plantation ; these transplants all held, and 
although Uiey have not made such a strong growth as the other 
trees, it proves that this tree can be transplanted with impunity.” 

Further, Mr. Scott states : — 

** During the season when the Ceara rubber trees were at rest, 
they were cut back to about three feet from the grqund. and the 
stems, some of which were 8 feet long, cut into lengths of 
6 inches and tied up in grass-enveloped balls of earth, and 
arranged in beds under sl^e until they had formed rootlets 
and thrown up a stem of about four inches high, when 
they were planted out where it is intended they should grow 
permanently. By this method 5,800 cuttings were propagated, 
these were then divided amongst the plantations in the lower 
parts of the island." 


Seychellks. 

Mr, £. H. Edwanls wrote on the Ist July, 1885 : — 

Ceara rubber 1 pronounce a great success, both cuttings and 
plants raised from seed grow rapidly : it is too early yet to give 
any opinion as to the yield, but, if growth of wood be any 
criterion, in the not distant future Mahe should be a rubber 
producing country." 


Zanzibar. 

The following extract is taken from a HejMrf on the cultivation 
of Ceara rubier trees in Zanzibar by Sir John Kirk, dated 
December llHh, 1883 {F,0, ReporU, Oomniernal, No. 11, 1885, 
pp. 38, 39) 

“Five years ago I received from the Director of the Royal 
Gardens, Kew, in exchange for plants of our African india-rubbers 
of the genus Uuidolphm^ other sorts of india-rubber giving plants, 
among which was the Ceara rubber, Manihot GbiZiorti, 

“This I find grows here with the greatest rapidity and 
propagates itself freely in the worst soil. It is only now, however, 
1 have been able to obtain a sample of the india-rubber likely to 
be produced, and on which the value of the new introduction 
entirely depends. I find that trees only begin to yield when five 
years old, and no doubt these are even then too small to be 
remunerative. 

“ 1 have collected a sample of the produce, which I forward by 
this mail, and which I would ask your Lordship to be good 
enough to forward to 8ir Joseph Hooker at Kew to be reiK>rted on. 
If the quality of this india-rubber is found to be good, I can then 
confidently encourage the Sultan to plant widely the new tree in 
the unoccupied parts of this island. It stands the climate, grows 
freely, needs no care, and would be a source of income on which 
his people might fall back in the event of other crops failing. 

“The sample sent includes two qualities — ^that picked from the 
trunk of the tree, which, of course, is the best, and that fisllen on 
the ground, and so become mixed with sand." 
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The Report on the eamplee of Oeara rubber from Zaiudbar by 
the India Rubber and Qutta Vercha and Telegraph Worim 
Company, Limited, dated the 7th February, 1884, was as 
follows : — 

The appearance and general physical properties of this rubber 
would le^ to the opinion of its being derived from the same 
source as the ordinary Oeara rubber; but the statement in 
Sir John Kirk*s letter above referred to ‘that trees only begin to 
yield when five years old, and no doubt these are even then too 
small to be remunerative,’ is conflicting. 

“ The quantity of ash obtained from the sample collected from 
the trunk of the tree amounts to 3*64 per cent., which, together 
with its composition, are strongly corroborative of its being 
obtained from the Oeara plant. 

“ Of the two samples of this rubber which have been received, 
the one which had fallen on the ground, and had become mixed 
with sand« was so deteriorated and decayed as to require no 
further consideration from a manufacturer’s point of view. 

“ The sample collected from the trunk of the tree had such a 
promising appearance that its unfavourable behaviour under the 
vulcanizing proi^ess was somewhat disappointing ; the quantity 
available for ex])eriment was too small to determine the vause 
of its becoming spongy and porous. 

Its loss on drying and washing was 23*46 per cent. ; tbis 
shows that the rubber contains a large amount of soluble 
matter. Ceara rubber under cultivation in Ceylon gave only a 
loss of about 7 per cent under similar circumstances, but 
obtained from plants about two years old. 

It is by no means improbable that the collection of samples 
from younger plants may lead to more favourable results. 

“ The india-rubber collected from the trunk of the tree would 
be at the present time commercially worth about Is. 9d. to 2s. 
per lb. The sample collected from the ground we can put no 
value to.” 

Sir John Kirk wrote (Dec. 16th. 1885) as follows in regard to 
the above Report : — 

“ As to the Ceara rubber reported on, which proves so unsatis- 
factory when worked, it is certainly the product of trees I first 
received from you as Mamhot WazUwii. 1 am quite satisfied the 
tree is here of no use to a private planter. Some trees yield a 
watery juice with almost no rubber, and at best the amount is 
small. I have, however, had the seed widely scattered on the 
mainland over 300 miles of coast, and as it seems to grow so well 
and propagate so freely, it may be a resource to the nativ^ and 
repay them the trouble. Per^ps inland, in less moist climates, 
the produce may be better, but I have condemned the tree as 
useless to a European planter, and a troublesome weed where onoe 
introduced into a plantation.” 


Natal. 

The Keiv R^ri for 1880 (p. 18) records 
• “ Mr. Keit, the Curator of the Botanic Garden, reports that the 
Ceara rubber plants raised from seed obtained from Ceylon in 
1878 have grown luxuriantly, and had flowered, but had not 
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h»d time at the date of his last report (December 31, 1880) to 
perfect their seeds.** 

The climate and soil in 1881 -were found well suited to the 
growth of the plants, little progress has, however, been made in 
extendiim the cultivation. Mr. Wood, the Curator of the Botanic 
Garden, Durban, reported, 1885 

The plant, which yields ^ Gears scrap,* is considered to be 
one of the most valuable of the rubber-yielding plants, and was 
introduced into these gardens from Kew, in 1878, but all attempts 
to propagate it were unsuccessful. In consequence, however, of 
further information received by me from abroad, another trial 
was made, and about 25 plants were reared and planted out in the 
garden, and thus a small beginning has been made, to test whether 
or not the cultivation of this plant may bc^ successfully carried 
out in the Colony. The present appearance and condition of our 
plants, shows unmistakably that the climate and soil of our 
garden is well suited to its growth. More plants will lie ready 
for next spring, as we shall go on propagating them as quickly as 
possible for distribution." 


West Africa. 

As might lie expected the humid climate in the h»wlun<ls in 
West Africa has not been favourable to the production of Geam 
rubber. An exception must, however, bi* made in the case of the 
Gambia which possesses, on the whole, a drier climate with a light 
sandv soil. The Administrator in 1888 (Krw liulleiin^ 1889, 
p. 1 m) stated that plants aent out from Kew thrive ^Migorously 
in the soil of the Gambia, aud their introduction here cannot 
fail to be of immense advantage to the settlement. 1 have 
transplanted several young trees in the spaces now made available 
for experiments of this nature, and have no doubt that they will 
be successfully established.** 


Jamaica. 

The Krtv Rf^Mrt for 1880 (p. 17), gave the following particulars, 
supplied by Mr. Morris ; — 

** This plant is evidently very hardy, and adapts itself readily 
to the exigencies Of culture. Plants at Castletou ((UH) feet) aud 
at the Parade Garden, Kingston (50 feet) are doing well. At 
the former gardens, young trees when about 9 to 12 feet high 
were beginning to flower, but the hurricane deprived us of the 
hope of procuring seed this year. Judging by reports from 
South America it is possible that tracts of dry, stony, almost 
worthless lands, in the plains may be turned to good account 
by means of this cultivation." 

The Report of Ute Botanical UejKiriownt for 1884, states 
**Of the Gears rubber there are seven large trees at the 
Castleton Owlens ; the largest is about 25 feet in height, with 
a clreumference of 28 inches about one foot from the ground.* 
It appears to be more at home than any of the other spades of 
mbW-'yielding plants at Castleton.** 
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«« Being anxious to obtain a small specimen of Oeara rubber tibe 
trees at Castleton 'were tapped early in September. Although Hke 
trees are strong and healthy the flow of milk was certainly very 
small. When the trees were tapped they were bearing a heayy 
crop of both flowers and fruit. It is intended to try them again 
later.” 

The Report for 1886 states further : — The trees of Oeara 
rubber in the several gardens continue to grow well, but no 
rubber has yet been prepared from them.” 


Dominica. 

The early account of Oeara rubber trees in this island was 
communicated to Kew by Dr. H. A. Alford Nicholls, in 1884, as 
follows 

This is now established in the island, and the tree has taken 
very kindly to the soil. From small experiments I have made, 
the juice appears to be abundant and very rich in rubber in the 
dry months. The seeds have been borne abundantly, and I have 
distributed them to planters here and in Grenada.” 


Later Information. 

The most recent account of Oeara rubber in South America has 
been obtained as the result of a visit made to the north-east 
coast of Brazil by Mr. Esme Howard and Mr. R. H. Biffen, 
Demonstrator in Botany at the University of Cambridge, 

The following letter, addressed to the Governor of Jamaica, by 
Mr. Howard, was published in the Jamaica Rvlletia (Vol, IV., 
p. 242) 

I have been travelling in Mexico and Brazil for some months 
to examine the habits of the different rubber-producing plants of 
those countries with a view to finding out which are the most 
suitable for plantations. In Oeara, Brazil, I bought several 
thousand seeds of ManilMt Oiaziorii, which I think will grow 
well in many parts of the West Indies, meaning to distribute them 
in various islands for the purpose of experiment. It seems to me 
that parts of Jamaica would be well suited for the cultivation of 
this tree, which produces a good rubber, fetching at present where 
well collected and cured, the second highest price of any rubber 
on the market, about 3/». 3rf. per lb. Manihot Olaziovii will 
grow well on hill sides in a rocky and rather poor soil. We found 
it growing in Geara up to a height of 3,6(K) feet above the sea. 
It is a rapid grower and can be tapped in five years after planting, 
provided it has grown well. I believe a raii^l of atout 
100 inches or more is most suitable for it, but it will do with 
much less, say 65 or 70 inches.” 

The occurrence of the plant at an elevation of 3,600 feet, and 
the wide range of conditions under which it appears to thrive are 
facts that have not hitherto been fully recessed. It is quite 
possible that we may yet see successful plantations of Ceara 
*tubber trees established in districts that have been regarded as 
unsuitable, and under conditions that may afford a sulBeient 
yield of rubber to render the enterprise remunerative, Hr, 
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BilFen has been good enough to fnrnieh the following porticnlars 
as the reenlt of personal ^ observations on trees in the wild 
state 

^The leaves fall in Angast and September. Seeds prodnoed 
very abundantly ; ripe in September ; they keep their power of 
germination well. The tree is apparently very liable to a dry- 
roty for rotten branches are continually falling.” 

^^Qrowth is very rapid ; in Raturite we saw one-year old plants 
10 to 12 feet high ; ui five to six years it is ready to tap ; then it 
is some 25 feet high and H to 9 inches in diameter.” 

^ Propagated either from cuttings or from seeds. So far nurseries 
have fUled in Ceara. Shade for established trees is unnecessary. 
Laim plantations are now being made in the district.” 

The tree has a singularly wide range of conditions ; it grows 
in the desert plains where rainfall is said to be under 50 inches, 
and the vegetation is scorched up for the greater part of the 
year; also, in the mountains (plantation at 3,500 feet at Monte 
Alegre) where rainfall, I should say roughly, is over 1(K) inches. 
In the mountains the temperature falls even below OO'^ F. at 
night.” 

‘‘The tree is never found in marshy soil ; apparently it thrives 
best in somewhat scanty soil among granite boulders.” 

“The rubber is exported in three forms ; — {n.) In pale yellow- 
brown threads, 4 inch in diameter and sevenil inches in length, 
obtained by peeling off the thin layer of old bark and making 
a slight incision with a iiarrow-bladed axe. A small quantity of 
latex flows and coagulates on the trunk, (b.) In small flat cakes 
prepannl by tapping the base of the tree and allowing the latex 
to flow on the ground and coaguiate there. Hence the rubber 
contains large quantities of dirt on its lower surface which is 
removed to a certain extent by rubbing in coarse-meshed sieves, 
(c.) By smoking with the vapour from the burning nuts of a 
palm, in a similar manner to Para rubber. So prepared it eon- 
toins a large quantity of water, which partially sweats out on 
exposure to the heat of the sun. The exudation on evaporation 
leaves a brown resinous substance. This last method is l>ecoming 
very general.” 

“ To collect the latex small tin cups are used ; each tree is tapped 
80 days, divided, by an interval of about three months, into two 
periods of forty each^ Under this system the tree is said to live 
for 15 to 20 years.” • 

“The tapping is always done in the dry season—from July to 
December.” 

“The average yield per tree is from ^ to li kilos. (1 to 3 lbs.) 
per year ; coagulation may be effected by churning, or by the 
addition of an excess of water, or salt solution. In the former 
case the rubber particles which are unprotected by any film (as 
the fat particles of milk are) simply adhere to form a mass.'” 

“ In the case of the addition of excess of water, salt, or smoking, 
coagulation is brought about by means of the globulin present 
(Oreen, Proc. Roy. Soc.^ 1886, p. 39). This coagulates at « 

or on dilution, etc., and tangles up the rubber partioleiHw its* 
meshes, much as white of egg gathers up particles in suctpensioi^ 
when used for clearing jellies.” 
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SUlfMABY. 

The resnlt of ex^rienoe so far gained in tiie experimental 
oultiTation of the Ceara rubber plant may be sttmmarieed ae 
follows : — 

1. The plant is readily propagated both from seeds and cnttings. 
Seeds are abundantly produced in almost every part of the 
world where the plant has been introduced. They may be 
gathered from plants when only three to five years old. There is 
therefore the great advantage that a large area could be planted 
within a comparatively short period. Sowing the seeds in the 
position where they are to grow permanently is universidly 
adopted in Brazil. It is possible, if adopted elsewhere, this plan 
would greatly reduce the cost of establishing plantations, 

2. The Ceara rubber plant is very hardy, a &8t grower, free 
from insect and fungoid attacks, requires little or no attention 
when once established and thrives in poor, dry and rocky soils 
unsuited to almost any other crop. It is evident, however, that 
the yield of a few trees cannot be remunerative and only large 
areas can hope to make the industry a paying one. 

It produces a good class of rubber, second only when well 
prepared to the best Para rubber. For this there is a steady^ and 
continuous demand. The yield jier tree is apparently small, but 
a return is obtained earlier than from any other rubber plant. 
With thick planting and judicious thinning as the trees grow up, 
it may be possible to increase the yield hitherto recorded ; while 
wdth skilful treatment the permanent trees may be tapped twice 
yearly and last in a productive state for 15 to 20 years. 

4. In spite therefore of the apparent want of success which 
so far has attended experiments with Ceara rubber plants in 
Ceylon and other countries, the increasing importance of rubber 
as ail article in large demand in all civilized countries at good 
prices, suggests a reconsideration of the merits of this interesting 
plant. In many of our colonies possessing a dry climate and a 
poor stony soil, it is possible that large areas could be profitably 
occupied with Ceara rubber trees so grown as to provide annual 
crops for tapping. 


DXCm-MANILA HEMP IN BBITISH 
NORTH BORNEO. “ 

{Mhhh texWtSy Nees.) 

Information respecting the important cordage fibre obtained 
from Mtfsa textihs^ the whole supply of which comes from tlie 
Philippine Islands, was given in the l^ew Bulletin for April, 1887 
(pp. 1^). More recent information was published on the same 
subject in the number of the Kew Bulletin^ devoted to an account 
of the “ Species and Principal Varieties of Musa,’* for August 1894 
*(PP* and 289, 2510, with a figure). A further brief note 
awe aftdA n the following year {Kew Bulletin^ 1895, p. 208). 

At vR request of Kew, Mr. W. B. PryeJ, who is engaged in 
agricultural enterprise in British North Borneo, has been good 
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enough to prepare the following notes respecting the experiments 
now being carried on in that part of the world in onltivating 
Manila hemp s — ** 

The stems of all the HuHctcea* yield fibre of more or less 
strength, bat that obtained from Jftisa texHlis is the best. From 
the indi^nons or wild Jfusa textHis^ however, the percentage of 
fibre of proper strength is so small that it does not pay to extract. 
It is from a cultivated variety that marketable litoila hemp is 
obtained. 

The wild plant of Musa textilis is known by the natives as 
Saying Gratei or Qeratei^ and the fibre>yielding variety as 
S(Mying La nut; Saying being their name for all bananas and 
plantains. Of Saying Lanut there are several sub-varieties, such 
as Lanut pula (red 1an%U)^ Lanut oaton^ir.and others. In general 
apMrance Mum textilis varies very little from Jf. paradisiaoa^ the 
ordinary banana, but a sharp eye will soon notice that the leaves are 
narrower and more point^, and of a paler or more sea-green 
colour, while the stems are of a dark picUed-cabbage colour with 
broad irregular streaks of a dirty green. 

Musa textilis requires amore equable climate than M.jHtradisiaca^ 
and does not thrive in any country in which there is a distinct dry 
season ; it also demands a good soil and a warm temperature. Its 
present cultivation is restricted almost entirely to certain parts of 
the Philippine Islands and to the adjacent coast of Bometi. In 
fact, the requisite conditions of climate and soil are found in that 
part of the world only. It does not die al>Bolutely if exposeil to a 
drought of two or throe weeks, but if spells of dry weather occur 
at too frequent intervals its growth is stunted very materially ; but 
again, although it prefers rain every two or three days, it does not 
like a continuously wet season. Even in the Philippines its range 
is restricted. It is chiefly found on the eastern side, and theft* 
only ft thrives really well. 

In districts where it does well it requires little attention. The 
cheapest way of planting it is to get natives to fell and clear the 
forest and plant hill rice under an agreement that when (or liefore) 
they have taken their crop they are to put in Manila hemp suckers. 
These suckers are plant^ some 10 or 11 feet distant from each 
other, and it is well to give them two or three rough weedings 
during the first few months to give them a start. After this they 
can be left almost to take care of themselves ; in fact, a few of the 
coarser large-leaved weeds may be left, as they tend to keep the 
ground cool and draw the plants up into larger stems than would 
otherwise be the case. When the plants are well up, however, it 
is best to cut down all other large plants, and the plantation will 
then take care of itself with only one day's going over every 
three months or so. 

Almost any lay of land will do for Manila hemp as long as it 
is not too swampy or too steep, but it thrives best on rich fiat land, 
and does not much mind a flood as long as the water does not 
stop too long on the land or leave it swampy afterwards. 

Manila hemp suckers take longer to sprout than the ordinary 
banana, and send up fewer shoots, but in three weeks or so from 
the time the sucker is put in, if the weather is fairly fiivourable, 
the first shoot will be seen, which will be succeeded by one or* 
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two more. It will at least be elxteen moathe beftive the^iaalil 
shoot Is fally matured and ready to throw out it* irait s^atha* 
This is the best time to eat it down -for fibre. If so deaiiwli 
howeyer, it can be utilised at an earlier age, but the percentage c< 
hemp obtained is very small. This is to some extent oompensated 
for by the better quality of the hemp obtained. 

Within three or four months of the first shoot showing, a care- 
ful man should go over the entire place to destroy any plants that 
haye come up Chrdtei instead of Lanut The same process should 
be repeated later on, as several which looked like true Lanut at 
first will ultimately be found to have developed into &erdM. 
Once a stool is well established as Lanut jt always remains so. 

At the age of twelve months when the main stem will be nearly 
fully grown, though not fully matured, two or three others will be 
of considerable size and some four or five small suckers will be 
coming on. In time the ground will be pretty well covered. As 
the older stems are cut down the young suckers grow up and take 
their place. When it has arrived at this state a Manila hemp 
plantation requires scarcely any attention as long as the workers 
do not open it up too freely by cutting over many stems, or allow 
the jungle plants to encroach too much. As an instance of the 
longevity of Mttm textilia^ I may mention one stool twenty yedrs 
old that has not cost a cent, but has yielded stem after stem for 
treatment at frequent intervals daring that period. 

The above remarks are based upon Manila hemp in North 
Borneo. In the Philippines it would seem to take (if there is 
not some mistake in the observation) nearly double the time to 
mature. 

The *^stem'' of the plant is composed of overlapping layers of 
the leaf stalks, somewhat similar to a stick of celery, but firmly 
bound together. The fibre is found just below the surface on the 
outer side of these stalks. A stem weighs from 50 to 80 lbs. 
No machine that 1 am acqhainted with has yet been discovered 
that will extract it to pay. The native method is simple and 
cheap. The stem is cut down and each leaf stalk detached from 
the others. After this the operator sits down with the end of a 
stalk in his lap, he then makes a slight incision just beneath the 
fibre at the end, and giving a smart twitch, brings away a strip or 
ribbon of the cuticle with the fitnre in it, from the whole length of 
the stalk, much in the same way that the fibrous part of a 
rhubarb stalk is taken off when preparing it for cooking. This 
operation is best performed on the plantation itself, as the discarded 
portions of the stem remain as manure. When a sufficient 
number of ribbons are obtained they are carried to a hut for 
treatment. The appliances used for the actual extraction of the 
fibre are of the most primitive and inexpensive character. A 
blunt knife is obtained and a hole is made in the front end of it, 
through which a string is passed and to which a couple of bricks 
or atones are tied. The knife is then attached to a block of softish 
wood, the blade of it pressing on the wood agtHnst which it is 
held by the weight of the tied«on stones. Ano&er piece of thin 
rope or string is tied through the same hole in the knife, runniim 
over a Ifit of wood above it, to a treadle worked by the foot. Afl 
ils now complete. The o^rator twists the end of one of the 
ribboM round a small piece of wood so as to get a firmer hold, and 

mn 9 
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dipping It under the knife allonrai the blade to deaoend upon it ; a 
BtMdy pull diagB the fibre underneath the knife, which holda 
back all the pith, weak fibre, and other uaeleBs matter. As the 
attain ia heavy it constitatea a guarintee that all the fibre that ia 
not broken ia of proper atrength, and the reault ia pure atrong 
fibre. A boy can clean in a aimilar way the few inchea of the 
end which was wrapped round the piece of wood, and the fibre ia 
then hong over a pole to dry. Thia ia aoon done if it ia a fine day, 
and the hemp ia then ready for market. 

Theae oporationa are quite eimple and can be performed by 
anyone ; bat some force ia raqnired to pull the fibre under the 
knife, and the particular muaclea brought into play aoon tire if 
the operator ia new to the work. Men who have been brought up 
to hemp pulling can go on for hoiirn without any diacomfort. 

Some men claim to be able to make half a picul (66 Iba.) of 
hemp in a day ; but the moat I have ever Been produced by one 
man in a day vraa ^17 cattiea (a shade leas than 50 Iba.). With the 
fibre at f 6 a picul this quantity would sell for $2*21, a high rate of 
pay in a country where wages are normally lU) cents a day. 

It ia needless to add that it would not be advisable to employ 
men on day wages to )>repare Manila hemp, as so much depends 
upon the amount of force put into the work and ctmaequently the 
quantity of hemp protluced. 

W. B. f^RYBR. 


DXCIV.— CAPE SUMACH. 

{ColfMHm Berg.) 

The Bark Roach ’’ is a bush of alK>ut six feet, confined to 
Cape Colony and Natal, belonging the Sandal-wood family 
{Sanifilacea*}. It is locally used for tanning leather. It has also 
been described as Thenium i hmn,^ FtMun as rum 

Murr., and OnyriH romprrsm^ A. D. C. 

It hBM been investigated by Mr. Arthur George Perkin, F.R.B.E., in 
the Clothworkera’ Research Laboratory, Dyeing Department of the 
Yorkshire College, Leeds. He has published the following account 
in the Jourmtl of the Chemical Society for 1897 (pp. 1 1112-5) : — 

“ My attention was drawn to this material by Professor Procter 
during its examination as a tanning material in the Tether 
Induatriea department of this C*olloge, and to him 1 am also 
indebted for the subjoined description of its general jiropertiea. 

**The leaf ia much used in South Africa under the Dutch name 
of ^ Pruim-baat,’ as a substitute for sumach for tanning ; only the 
younger leaves are gathered. 

According to analyaea made in the Leather Industries labora- 
tory, and also by Mr. A. N. Palmer, it contains about 23 per cent, 
of a catechol-tannin giving green-blacks with fenric salts, a 
precipitate with bromine water, and with ammoniacal cupric 
aolntiona a precipitate which is soluble in excess of amme&ia. 
It is quite as strong as the average Bicilian sumach {Hhua Coriaria\ 
and although its tannin is very different ohemioally from that in 



19 


thd latter, It {nodnoes a rerj almUar leather, Ita empkgrment, 
like that of the true samaoh, ia confined to the tannage of Ught 
leatbera and to lurightening the colour of goods which luiTe been 
tanned with the bark of Rhm Thunhergii and other darker 
coloured materials. Alone, it produces a somewhat soft but 
light-yellow leather. In South Africa, the leaTos are exhausted 
with hot water and the liquor alone is used, whilst in the case of 
the true sumach both leaves and liquor are usually brought in 
contact with the leather. For the supply of the leaves employed 
in this investigation, 1 am indebted to the kindness of Mr. R. H. 
Coaton, of Wellington, Cape of Oood Hope. 

^*The leaves, roughly broken by hand, were extracted in a 
Soxhlet's apparatus, first with ether to remove wax and chloro- 
phyll, and subsequently with alcohol, which dissolved both 
colouring matter and tanning principles. The light brown 
alcoholic extract, after being evaporated to a small bulk, was 
poured into water, the mixture extracted with ether, and the 
small quantity of alcohol present removed from the aqueous 
liquid by distillation, which on cooling became semi-solid owing 
to the separation of crystals ; these were collected with the aid 
of the pump, and washed repeatedly with ether, chloroform, and 
dilute alcohol until the washings were colourless. The yellow 
produce thus obtained was further purified by two or Uiree 
crystallisations from dilute alcohol, and a final crystallisation 
from boiling water. The substance was dried at 130^ and 
analysed. 

“ 0-1 13C gave 0-21.i2 CO. and 0-0497 H.O. C = 51*66 ; H « 4*86. 

0*1103 „ 0*2102 CO, „ 0*0526 HjjO. C = 51-97 ; H = 5*29. 

C 27 Hjh,Oi 7 requires C = 51*76 ; H = 4*79 per cent. 

It was obtained as a glistening mass of pale yellow needles, almost 
insoluble in cold, and only sparingly soluble in boili^ water, 
but readily in alcohol. When heated, it sinters at 18(r, and at 
185" melts to a thick, treacly liquid. The addition of ferric 
chloride to its aqueous solution produced a dark green colora- 
tion, and with lead acetate an orange-yellow precipitate was 
formed. Dilute alkalis dissolved it, yielding orange-yellow 
liquids. 

Experiment having shown that this substance was a glucoside, 
its decomposition with acid was studied in the following 
manner. 

** 0*7658 gram, dissolved in 600 c.c. of boiling water, was digested 
with 5 c.c. of sulphuric acid for two hours at this temperature ; a 
yellow, crystalline product had then commenced to separate, and 
more of it was deposited on cooling. This was collected (the 
filtrate being reserved for further examination), washed with 
water, and dried at 160". In this way, 0*3710 gram of a yellow 
colouring matter was obtained. 

‘‘0*1111 gave 0-2427 CO, and 0*0370 H,O.C = 59*58; H*3-70. 

• CjgHjoOr requires C « 59*60j H = 3*31 per cent. 

“ It formed a glistening mass of yellow needles sparingly soluble 
in water, somewhat readily in ^cohol. In alcoholic solution 
^^ferric chloride caused a dark green coloration, and lead acetate 

* gave an orange-red precipitate. 

16673 B % 
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**Tliea<si9^Zdeiiv»Uve, prepived in the neiial manner, oryatelUaed 
from aloohm in oolourleaa needlea meltlnff at ld9-191^ 

gaim 0 2567 OOi ^ 00462 H,0. C - 58-65 ; H » m 
C||H|0,(GtH|0)| requires C s 58*59 ; H « 3*90 per cent 

By fusion with alkali, two crystalline deoompoaition nroducta 
were obtained melting respectirely at 210° and 195-^196° ; these 
oonsiated of phloroghicinol and pmUnxit^huic arid. The colouring 
matter resulting from the decomposition of the glncoside was 
evidently, therefore, ^uercriin^ a fact also, oorroborated on 
examining its dyeing properties. 

!Z%e Sugar.^ln order to obtain some insight as to the nature 
of the sugar liberated in the above action, the acid filtrate from 
the quercetin was neutralised with barium carbonate, filtered, 
and evaporated to a small bulk. The amount of the sugar 
present in this solution being obviously too small to allow of its 
Identification by means of crystallisation and analysis, the liquid 
was treated with phenylhydraeine acetate in the presence of 
sodium acetate in order to obtain the osazone, and the crystalline 
product formed was purified by extraction with small quantities 
of acetone and subsequent crystallisation from dilute alcohol. 
It consisted of glistening, yellow needles melting at 205^, 
apparently d^jrfnaazont*. 

^ The decomposition of the glucoside with acid can be therefore 
represented by the equation 


Gi7Hj(,Oi7 + 2H,0 + 2CgHi20«. 

This reaction requires a yield of 48*24 per cent, of quercetin, 
whereas the amount actually obtained (see above) is equal to 
48-44 per cent. 

^ Three distinct glucosides of quercetin have been described, of 
which quercitrin and rutin are the be'4t known. The former, 
which occurs in quercitron bark, is decomposed by acid into 
quercetin and one molecule of rhamnose, whereas the latter, a 
constituent of rue (/fet/zi gmveifU*m\ when so treated, yields 
quercetin and two molecules of the same sugar. Viola-quercitriu, 
the third, obtained by Mandeiin (JriArrss&er., 1883, 1369) from the 
flowers of Viola itHrolor vivariemin^ gave, in a similar way, 
quercetin and glucose, as indicated by the following equation, 
which is Ixised upon the old formula of this colouring matter. 

C4}H4gO|4 + SHjO ss Cy4Hj|,0|| + UCjHijOfl. 

As Mandelin's full paper is published in the Russian 
Pharimreutmil Journal^ to which 1 have not access, it is not 
possible to be certain whether this equation is based upon the 
quantity of quercetin liberated when this glucoside is decom- 
posed by acid. ConsMuently, the formula of viola-quercitrin, 
G 49 H|||Os 4 (Cs54*l9; Has 4*51), if corrected according to the 
true formula of quercetin, may be expressed in two ways. 


"C,iH^O«(C-54*31; H*4*81)orC,7H,«Oj4(C»54-91; H-4-40). 
+ H,0 » CjJLfi. + 

+ 4H,0 s C^HTiA + 2 C,Hi,0|. 


** Of these, the latter formula, though posMsing a somewhat 
high percent^ composition, would appear more probable, giving; ' 
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as it does, a yield of quercetin (51*19 per oent^) which eloeely 
agrees with that required by Ifandeliu's own equation (51^ mt 
cent.). These figures, however, prove without doubt that me 
glucoside present in Cape sumach cannot be identical with viola- 

! [nercitrin, and must therefore be a new glucoside of quercetin, 
t is proposed to name this substance Omyritrin^ derived from one 
of the names of Cape sumach {0%yH% aomprma). 

** The Tannin, — ^Although it is not intended in these investiga- 
tions to study thoroughly the tannin matters which are present in 
the plants under investigation, it is desirable to determine the 
general characteristics of those not previously isolated, as in 
the case of Cape sumach, for comparison with the accompanying 
colouring matters. For this purpose, the light-brown filtrate from 
the osyritrin, after removal of final traces of this glucoside by 
further evaporation and cooling, was treated with lead acetate 
solution drop by drop until, on filtration from the dark-coloured 
precipitate, a pale orange-coloured liquid was obtained ; the latter 
was then treated with sulphuretted hydrogen to remove lead, and 
evaporated to dryness. 

111 this way, an orange-coloured, hygroscopic, transparent, 
glassy mass was obtained which, in aqueous solution, coagulated 
^bumin and gave a dark green coloration with ferric chloride. 
Dilute alkalis dissolved it, forming orange-yellow solutions which 
became darker on heating, and on exposure to air developed a 
blood-red tint. It was found to be a tannin (jluooside^ for on 
treatment with boiling dilute sulphuric acid there was formed, 
together with a sugar, a reddish-brown, insoluble product closely 
resembling the so-called anhydrides or phlobophanes which are 
produced from so many tannin matters in this way. On fusion with 
alkali, both glucoside and anhydride yielded protmitechmc add. 

This tannin closely resembles, both in description and pro- 
perties, quinotannic acid (Schwarz, Jnhrenber.^ 1851, 411) and 
quinovatannic acid (Hlasiwetz, Amiulenj 70, 129), which are 
decomposed by acid into a sugar and an anhydride, and yield 
protocatechuic acid on fusion with alkali. 

Dyeing trials with Cape sumach were caiTied out on woollen 
cloth mordanted with chromium, aluminium, tin, and iron ; full 
buff, pale orange yellow, pale yellow, and pale greenish- black 
shades were obtained, respectively." 


DXGV.-HISCELLANEOnS NOTES. 

Mr. J. A. Oahmib, Deputy Superintendeut of the Government 
Cinchona Plantation in Sikkim, has retired from that post. 
Mr. Gtoimie went out from Kew in 18(>5. His services have 
always met with warm appreciation from the Government of 
Ben|^. His diare in working oat in a practical form the process 
by which a cheap supply of quinine is now ensured to India 
has already been recoraed in the Kfw Bulletin (1890, pp. 33, 34). 
A few words may be quoted from the Memorandum by Mr. 
C. H. Wood, late Government Qninologist, already printed 
* ** With great perseverance he masterra one detidl after another, 
nsing only the simple applianoes that he found at hand, until he 





vm »ble to em|doy the prooees o& a considerable scale. The 
TalnaUe rsBoltq therefore wUch have been tbnsfar attained in the 
practical application of the process, are entirdy due to his skill 
and energy.'* 


Mr. Robkkt PahtLiIMO has been appointed Deputy Bnperin* 
tendent, Govemment Cinchona Plantations, Sikkim, in sacceesion 
to Mr. J. A. Ganunie. Mr. K. Pantling \rent ,oat from Kew 
in 1879 to the Royal Botanic Gardens, Calcutta. 


Mr. John Henry Holland, formerly a member of the 
gardening staff of the Royal <Tardena and since 1896 Assistant 
Curator of the Botanic Ganlens (Station) Old Calabar, in the Niger 
Coast Protectorate has l>een appointed by the Secretary of State 
for Foreign Affairs on the recommendation of Kew, (hirator in 
succession to Mr. Billingtou. 


Visitors during 1897.— The number of persons who visited the 
Ropd Colons during the year 1897 was l,2.')9,ri83. That for 1896 
■was 1,396,875. The average for 1887-9t> was l,4^tl,(i65. The 
total number on Sundays was 485,.')44, and on week days 754,139. 
The maximum number on any one day was 84,431 on .Inne 7, 
and the smallest 57 on March 18. 


The detailed monthly returne are ^iven beio>v 


January 

... , , , , , , 

12,961 

February 


:u;,i24 

March 


.50,4.38 

April 


169,o;h» 

May 


165,036 

June 


218,184 

July 


187,622 

August 


219,650 

September 

••• ••• 

95,729 

October 


.55,160 

November 


19,254 

December 

Total 

10,4:15 

1,239,683 


Botanical Magasine for Oeeember.— .dpavr ScMtU is a small, 
slender q>eciee from Arisona, where it grows in abundance on 
the mountains at a height of .5,000 feet. The Kew plant flowered 
for the first time in March, 1897. Quillrya f^tponaria was 
cmnmunicated by Thomas Hanbury, Esq., in whose gardens at 
La Mortola it has recently flowered. This plant, which ia a , 
natlTe of Chili, produces a hard wood, but it is chiefly valuable 
on account of the soapy pro])erties of its bark. The pretty’ 
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Peruvian OdontogloBmm retmum 'was sent to Kew by X. H* 
Woodall, Esq., of Scarborough. Kniphofia brevijhra flowered at 
Kew in October, 1896. It has small, pale-yellow flowers arranged in 
a dense raceme. Hahefiann rht}doekeila has flowers with green 
sepals and petals, while the deeply lobed labellum is usually 
orange-red. Tubers of this plant were sent to Kew by 0. Ford, 
Esq., Superintendent of the Botanic Ghirdens, Hongkong. 


Botanical Magazine for January .— maxima is a 
climbing leguminous plant from Western Africa, discovered in 
the (yongo region by Christian Smith in 1816. It was introduced 
into the Royal Cardens in 1873, when some seeds were received from 
Mr. .f. .1. Monteiro. Its magnificent flowers are very fugacious. 
PaphiojM^Hma VirUtria-Mariw is the name adopted for an orchid 
from Sumatra, originally described as a Gt/f)ripmiufu, The plant 
figured was sent to Kew by Messrs. F. Sander & Co., of St. Albans. 
Strobifantiieif di/f*rianus^ native of Burma, was received at Kew 
from the Botanical Gardens, Singapore, and the flowering 
specimen figured was communicated by Mr. R. 1. Lynch, A.L.S., 
Curator of the Botanical Gardens, (Cambridge. It first attracted 
attention as a garden plant on account of its brilliantly coloured 
foliage. The flowers are pale violet-blue, borne in erect spikes. 
Lath rtf H splendem^ seeds of which were sent to Kew by Prof. 
E. L. Greene, of the Catholic University, Washington, is one of 
the most beautiful species of the genus to which it belongs. It is 
a native of California, and not quite hardy at Kew. Sievekingia 
irichenbaritianru a rare orchid from Ecuador, is in cultivation in 
the gardens of Sir Trevor l^awrence. The genus belongs to the 
Stanhopteiv^ not to the ()nridte(t\ as inadvertently stated. 


Flora Capensis.— The completion of the sixth volume of this 
work, containing the orders Hremodf^mmv to Ldiacew was 
announced in the Kew Bidfetin for last year (pp. 226, 229). It 
was resolved to continue with the seventh volume for the reasons 
explained in the following prefatory note by the Director, which 
was prefixed to Part 1., issued in December last : — 

“ The elaboration of the Monocotyledonous orders, to which the 
seventh and concluding volume of the Flora Capensis is devoted, 
is a task of no small difiiculty. They can only, indeed, be dealt 
with satisfactorily by those who have made them an object of 
special study. But as it has bem my good fortune to secure the 
co-operation of botanists who are acknowledged authorities on 
these orders, it has been determined to proceed with them at once. 
And it seemed especially desirable to lose no t|me in publishing 
the enumeration of the grasses, which must necessarily be of 
great practical interest in a country so largely pastoral as South 
^ Africa.” 




non of fra^oftl AMm.— T he reonmiition of the puUioitijm of 
thio 'wotk «t the reqneit of the of SuiBbnry ^oai 

annotmeed ih the Km BulMin for (pt>. 17, 18). la the 

mcoati a te daacriptione of ’new specieo coUeoted by forious 
troTellefo have been ptubliahed in the BnlMin in antioipation 
under the title of Diayiio$e» A/ricatm. Of theae ten nambera 
have appeared, inoinding SiK* new speciee. 

The first part of the continnation was iesned in Deoember laat, 
with the following preface : — 

The last of the three published volumes 6f the Flora of 
Tropical Africa appeared in 1877. Since then our knowlec^ of 
the vegetation of Uis region has increased very greatly. Large 
taraots which were unexplored botanically at that date liave yield^ 
numerous and copious collections. In resuming the work it has 
therefore been found necessary to more clearly define the regions 
into which Professor Oliver divided the whole area. In attempt* 
ing this, advantage has been taken as far as possible of political 
boundaries, since they admit of easy recognition. The regions 
may now be briefly defined as follows : — 

1. Tipper Guinea. — The Western Coast region from the mouth 
of the Senegal river to the southern boundary of the Cameroons. 
It contains practically the whole of the Niger basin. It is 
bounded on the north by a line stretching from the mouth of the 
Senegal river to Lake Cha«l ; on The east by the l.^th parallel of 
Kast longitmie to its intersection with the southern boundary of 
the Gameroons, which bounds it to the south. It includes also 
the island of Fernando Po. 

2. North Central. — This includes the Sahara. It is bounded to 
the north by the Trojiic of Cancer ; on the west b> the Atlantic : 
on the east by the 2tith parallel of East Icmgitnde ; on the south 
by the Upper Guinea region and the Congo Free State. 

3. Nile Land. — The Nile basin. It is bounded to the west by 
the 26th parallel of East longitude ; to the east by the Ked S<» 
and the Indian Ocean ; to the south by the Congo Free State and 
German East Africa. 

4. Lower Guinea. — The Western Coast region ftom the southern 
boundary of the Gameroons to the Tropic of Gapricom. 
It contains the lower course of the Congo, and is bounded to the 
east by the Congo Free State, the river Kwango, and the 20th 
parallel of East longitude. 

5. South Central. — Comprises the Congo Free State, Lunda and 
Portuguese West Africa, east of the 20th parallel of longitude 
(Lobale). 

6. Mosambiqne. — ^I'he East Coast from the northern boundary of 
Gorman East Africa to the Iropic of Capricorn. It includes 
Portuguese East Africa and British territories to the Tropic. 

As public interest is largely centred in the Petaloid Monocotyle* 
done of Tropical Africa, inasmuch as they lend themselves moat 
readilv to cultural treatment, it has been thought advisable to deol 
with uiese in the first instance. 

For the geographical data the followiiig map has been chiefly 
used Bpeaial'Karte von Afrika. Gotha : Justus Perthes. 1885. 

The preface to the completed volume will enumeiute the most 
important sources of the material npcm which it has been basedi 
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TIm Tlom of Lord Howo Xoltad.— A complete list of the Toeoaliur 

r io known from thio remote hdand has been oompildd % 
W. B. Bemoley, F.R.S., Principal Aaaiatant in the HeriMurihritt 
of the Royal Gardens, from materials in the Eew Berbitrinm. 
It is pnblished in the Annah of Botany (toI. x., pp. 221—261;), 
together with a brief description of the island and its vegetarion, 
derived from varions sonrces. The general distribtftion of the 
genera and species is given, and synonyms so far as it seemed 
deriiable, with references to the first place of publication, to 
Bentham's Flom AmUmf tennis. Hooker's Handbook of ths 
New Zealand Flora, and other publications. Altogether 209 
species, belonging to l.'iO genera, are tabulated. Counting ferns 
as one, 69 naturri orders are represented. There are 4 endemic 
genera and 50 endemic roecies. Prominent among the endemic 
plants are the palms: Hedyscepe canterhuryana, Clinostigma 
mooreanum, Howea belmoreana and H. forsteriana, and the 
giant iridaceous plant, Moi'tett robinsoniana — all in cultivation in 
this country, and some of the palms in thousands. 


Pelicans.— Through the kindness of Kear-Admiral Blomfield ,of 
the Port House, Alexandria, and of Dixon Bey, of Port Smd, six 
fine specimens of Pfhcattut> t risjms were obtained from Lake 
Menzaleh and despatched to this country in December last,' 
Through the kindness of the Secretary, Philip Sclater, Esq., F.R.S., 
the officers of the Zoological Society took charge of the birds on 
their arrival. Two were selected for Kew and the remaining 
four handed over to the Royal Parks. 


Portrait of Robert Brown.— '1 he Bentham Trustees have presented 
to the collection of portraits of botanists in the Museums of the 
Royal Gardens one «)f the celebrated botanist Robert Brown, F.R.S. 
(1773-18.')8), President of the lannean Society (1849-53). It 
was painted by Pierce for Lady Franklin about the year 1856. 
From 1801-5, Robert Brown vas naturalist to Flinders' expedi- 
tion for the survey of the coasts of New Holland, to which 
Sir John Franklin was attached as midshipman. 


Philippine Islands' Flora.— Mr. A. LoLer, who has spent some 
years in investigating the natural history of this Arcfa^lago, has 
sent his ver^’ extensive botanical collections to Kew to be 
worked out. Most of the plants were collected in the northern 
part of Luzon, and many are from the higher mountains. The 
latter are particularly interesting, and include a number of 
temperate types not previously known to exist in the Philippines 
*TBanuncttlv», for example. Another, and an unexpected 
element in the flora, is the presence of Himalayan types, such as 
Cletnatio kedyearifolia and Berberis nepeUensie. Altogether this 
ocoUeeticn promises to be of great value and interest. 




nm of Tibet— Doling the last five yean the Eew Herbarinin 
hae been enriohed by anomber of oolleotiona of dried plants from 
various parts of Tibeti some parUoolars of which have appeared 
in the Kew Buttetin from time to time. (See 1893, p. 369 ; 18949 
p. 136 ; and 1896, pp. 99 and 207-216 ; also Hemsley in the 
Journal of the Linnean Society^ icxx., pp. 101-140, plates 4 and 5.) 

Several other small collections have reached Eew since ; and 
one, by far the largest ever received from Tibet,'* was presented 
last July, but has not as yet been completely examined on account 
of the pressure of other work. This collectioir was made by 
H. E. Hobson, Esq., who is stationed at Yatung, on the eastern 
frontier of Sikkim and Western Chumbi, between Yakla and 
Gnatong. Botanically it is in the humid Himalayan region, where 
the vegetation is comparatively luxuriant and diversified, whereas 
all the collections previously noticed are from the arid sterile 
country, which begins a very little to the north. Mr. Hobson's 
collection consists of about 1,500 Hpecimeus, largely of herbaceous 
plants, amongst which there are <loubtless a good many 
novelties. 


Flora of Mongolia. — Mr. and Mrs. Littledale have made another 
adventurous jouniey into the heart of Central Asia ; this lime to 
North-western Mongolia, by way of Siberia. Mrs. Littledale made 
an excellent collection of tlried ]>Iant8, which has been presenU*d 
to Eew. It comprises lM‘tween two and three hundred species. 
Although there are probably few% if any new species, the specimens 
are specially valuable on account of the admirable care with which 
Mrs. Littledale has prepared them. In all cases wh(»re it was 
possible the entire jdant, including root, was procured. Few' 
professional collectors take as much pains as Mrs. Littledale has 
done. 


Mugostoeiis from the West Indies.— Plants of this w'eli-kuowii 
and delicious tropical fruit havi been widely distributed from 
Eew to the West Indies. The Mangosteen is a native of the 
Molucca Islands, and is cnltivated in the Straits Settlement, Java, 
and in one or two localities in India and Ceylon. The fruit is 
regularly shipped from Singu]>ore to the Calcutta market. The 
first West Indian fruits were produced at the Botanic Gardens, 
Trinidad, in 1875. In September, 1891, the Governor of that 
island forwarded some West India Mangosteens for presentation 
to Her Majesty the Queen. The Mangosteen fruited for the first 
time in the Jamaica Botanic Gardens in 1886 {Kew Bulletin^ 1895, 
p. 79). Last year a box was received at Kew from Mr. J. H. Hart, 
F.L.S., of Trinidad, containing nine fruits of Mangosteen, which were 
perhs]^ Vxe first to reach this country in a condition to allow their 
merits to be appreciated. Each fruit was separately packed in a 
compartment with pine wool. Owing to the firm consistency of 
the enter wall of the fruit, it appears to travel well. The fmits 
were distributed to the Secretary of State for the Colonies and 
others. The reports received were uniformly favourable. One fmit 
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ivaB sent to Mh Oeoi^ Monro, one of the leading fmlt merohaide 
in Oovent Garden, to obtain an opinion as to prospeetS of riiip« 
ments of Mangosteens to this country. Mr. Monro reported : — 

Yours to hand. I cut open the fruit and showed it to some of 
my best customers, and they think with me that, if they came in 
good condition, and not too many at first, a business could be 
yrorked up in them. At any rate I should like to try some, and 
if sent, will do all I can to get a trade for them. They appear to 
be a fruit that would carry well.” 


Coffea stenophylla.— The Highland Coffee of Sierra Leone has 
been fully described in the Knv BulMin (181)(i, pp. 189-191, with 
plate). Seeds and plants have also been distributed from Kew to 
most tropical countries. The following particulars communicated 
by Mr. .1. H. Hart, F.L.S., respecting the success of plants that 
have lately fruited in Trinidad, only a few feet above the sea-level, 
will be read with interest : — 

‘‘ Some' four years ago we received a new kind of Coffee from 
Kew. This has now fruited for the first time, four years from 
seed. The trees are in robust health, and have given for a first 
yield, a very fair return. This Coffee is quite distinct from any- 
thing hitherto grown in the West Indies, and appears likely to 
develop into a valuable minor product. The berries instead of 
being red when ripe, as in the Arabian varieties, are a dark purple, 
and the bean is small and attractive-looking. When dried and 
cleaned it has much the appeai'ance of the finest Mocha. The 
flavour when made into a cup of coffee is excellent, being fully 
equal to the finest Anibian, from which there is little to distinguish 
it in appearance when prepared in the same way. The trees are 
much more vigorous than Arabian Coffee, they have a small, dark, 
shiny leaf, but the individual branches are somewhat smaller than 
those of Arabian, and very much less robust than Coffea liherica. 
Our trees are now eight feet in height and would appear to be 
willing to go higher if we would let them. So far as our 
experience has gone* with Coffea steaophylla there is good reason 
to hope that it will prove a valuable intro<luction.” 

At the request of Kew, seed not required in Trinidad has been 
distributed for experimental cultivation in other portions of the 
British West Indies. 


Cashew Spirit.— The singular fruit of the Cashew {Anucardiam 
0 (*ci(lentale\ a native of the New World, is now well known in 
most tropical countries. The tree is somewhat like a walnut in 
appearance but with large, leathery, entire leaves ranged alter- 
nately on the bpreading branches. The fiowers, in large terminal 
panicles, are fragrant and rose-coloured. The fruit, when fully 
developed, is kidney shaped and is placed at the end of a thicken^ 
• pear-Uke receptacle. When the coats of the fruit are remoy^ the 
kernel is often roasted and forms the Cashew nut of conuherce 
In India and the tropics generally these are used as a substitute for 
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almonds. They oenlain an oil that Is add to protset tiie floois ol 
honsM from tte attacks white ants. The pnlpy reoeptaele Is 
^so e^ble and has an agreeable flavonr. It is sometimes called 
in the West Indies the Clatdiew.«p]de. A new nse appears tc have 
been found for this in Poiingness East Africa. According to a 
Report famidied by H.M. Oonsnl in that region (F.O. Hepoti», 
Annual Srrim, No. 1463, pp. 14, 15) the natives inhabiting the 
peninsnla opposite the island and city of Mosamidque, since tiiey* 
have been emancipated, *'are bent on enjoying the sweets of 
indolence .... the only agrionltnral industry harried on now 
consists in brewing and distilling the juice of the fruit of Cashew 
trees.” 

The following is the Conaurs report of this apparently unique 
•ndustry : — 

“Opposite the island and city of Mosambique there is a 
peninsula, about 12,000 acres in area, connected with the main* 
land by a narrow neck of land that is guarded by garrisons on 
each side. 

“On this peninsula, which forms ])art of Terras-Finnes, the 
Poiiugnese have made efforts at agricultural industry. 

“ In the days of forced labour the plantations are said to have 
been very pro&table. The numerous ruins of substantial farm* 
houses and residences testify to the wealth of the former planters. 
On the suppression of the slave trade the slaves were suddenly 
onaneipatM, without measures being taken to supply their place. 
At present the natives are bent on enjoying the sweets of 
indolence. A few days' labour procures enough to ]«>’ for their 
clothing. Food can be obtiuned from friends or robbed from the 
landowners. 

“The laziness of the natives and their pilfering projjensities 
result in reducing the value of property. An estate which 
formerly produced a revenue of 2,(Hld/. per annum hardly yields 
2601. at the present day. 

*'The only agricultural industry carried on now consists in 
brewing and distilling the juice of the fruit of cashew trees, and 
brewing the sap of cocoanut palms. 

“Taxation on this industry reached its limit last year. The 
landowners collectively petitioned the King of Portugal to 
annul the recent law on taxation. They demonstrated that 
if it were enforced they would be required to pay to the 
(^vemment amounts far exceeding their incomes; in bust it 
would oblige them to cease manufacturing fermented and 
distilled liquor. 

“It would seem that the law referred to was intended to 
prohibit the manufacture of liquor, and thus prevent the natives 
nom obtahiing It. 

“ During the cashew season (October, November, and December) 
tiie natives give tiiemselves up to their favourite beverage, and 
during that time they become perfectly useless. A great end 
would be obtained if Imis liquor could be kept away from than. 
It is easy to prevent Europeans from manufacturings it, but I am / 
afraid it will be impossible to prevent the natives from doing so. 
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m there are miUioiia of trees In plaoea beyond PcnMiKiiese iMIPA 
where at preaent natiyea brew and dialil liquor to their hea|»* 
oontent, without paying taxea to flie Portngueae. 

^ The following ia extracted from the petition alluded to, whidi 
waa aigned by 86 Portngaeae and Indian landownera : — 

* It ia notoriona that neither industry nor agriculture properly 
ao-called exist in this territory. 

*The plantations about Mozambique consist of small traclp of 
land, covered with cashew trees and cocoanut palms that mw 
and bear fruit almost spontaneously, and require but the alightest 
care of the cultivator. Fermented liquor is obtained from both 
trees, and that of the cashew is also distilled. 

‘ The income obtained from this industry is small, and hardly 
does more than cover the expenses. 

‘ Nevertheless, it is the only agricultural industry undertaken 
by the landowners of this country as a means of livelihood, 

* It is necessary to point out that the soil of this region only 
adapts itself to the cultivation of cocoanut palms, cashew trees, 
and certain vegetables of little importance. No other kind of 
cultivation can be undertaken with pirofit, as experience has 
frequently demonstrated. The aridity of the soil, irregularity of 
rains, as well as the absence of labour, are the chief causes' of 
failure.’ ” 


Jioamilla.-*G. W. C. Griffith, Esq., H.M. Vice-Oonsul at 
Tampico, has sent to Kew a number of tubers of the plant bearing 
this name in Mexico, together with branches bearing fruit. The 
only record of this name in an English publication, which has 
come under our observation, is in the Pharmcumtical Jaurnalf 
(Oct. 31, 1896, p. 381), where it is referred to as Jatropita purgans^ 
It is uncertain what is meant by this name, because, so &ur as 
known, it has never been published with a deBcrii>tion of tbs 
plant it is intended to designate. Ourcas purgani (Jatropha 
Curcas), a well-known and widely dispersed species, may possibly 
be intended, but the specimens sent by Mr. Griffith certainly 
belong to Jatropha ma4)rorhiza^ Benth. {PL Hartw. p. 8), 
apparently a rare plant. It was collected by Hartweg in 1837, 
and his specimens at Kew are labelled with the locality, Aguas 
(’alientes” in the Benthamian, and that of Zacatecas” in the 
Hookerian Herbarium. 

From a passage in Hartweg’s narrative of his journey {Trans. 
Hort. Soc. L(md.y ser. 2, ill. 1M8, p. 120) it is clear that the latter 
statement is incorrect as far as Hartweg is concerned. The plant 
had, however, been previously collected by Thomas Coulter at 
Zacatecas (n. 1469), but his specimens were not distributed till a 
later date, having lain in the herbarium of Trinity College, Dublin, 
for some years. Mr. Griffith’s were obtained from Lagos, a place 
lying to the south of the other localities named, in the exfreme 
east of the State of Jalisco. Until these specimens came to hand 
none had been received at Kew since Hartweg’s were coUected, 
some sixty years ago, although the area has been frequently 
eollected over. 
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Hyteid OoliN te ]fytm.^WhAt w regMrd^d atf hybrid ooffee 
plants^ the resalt of cross fertilisation between the Liberian and 
Arabian kindSi are being ctdtivated in some districts in Mysore. 
The most recent information regarding them is that contained in 
a Report on the Manjarabad Ohat Forests presented last year to the 
Ctovemment of Mysore by Mr. J. Oameron^ F.L.B.f Rnperintendent 
of the Lai Bagh Gartlens, Bangalore. 

It is evident that coffee planters in the district believe the 
plants to be true hybrids. Ko specimens^ however, which would 
snbstantiate the fact have been received in this country. It is 
therefore impossible to express an authoritative opinion on the 
subject. In the meantime Mr. Cameron's account of the plants 
themselves will be read with interest : — 

** When the Barguai estate had been well explored I was taken 
to the adjoining one of Oossoor. the property of Mr. Brooke Mockett. 
Here Mr. L. Crawford, the Superintendent, kindly showed me 
the hybrid coffee of which so much is now heard. 

^^lliese hybrids, with their parents, are flourishing, in quantity, 
on a piece of land situated near the cooly lines. On this plot, 
many years ago, two coffee see<lling8 had been planted pretty close 
to each other, one being Liberian, Ubenm^ and the other 

the Coorg species, Coffm anthva. Both these plants, which are 
said to be the parents of the hybrid progeny, are stili alive and 
both maintain their s^ieciflc charaeters. The first two hybrids, 
which are now very flne bushes, came up B])ontaneously in the 
vicinity of the parent bushes about 10 or 12 years ago. Since then 
numerous hybrid seedlings have been detected, of which the first 
batch is seven years old. Mr. Crawford tells me that on Mr. Mookett 's 
different estates they now cover six acres of land, and are not less 
t^n 5,000 in numl>er. The variation in the different seedlings now 
in fruit is truly remarkable, and leaves no doubt in my mind as 
to the interspecific nature of their origin. 1 am inclined to think 
that in the fimt instance pollen from arahiva (either the 

privileged, bush near to the Liberian plant or others around) found 
its way to the Liberian species, where it fertilised the latter and 
subsequently produced a hybrid. Hence G. ai^hiva became the 
male parent, while C, liberira fulfilled the function of seed- 
bearer. But being hermaphodite on botli sides, there is really 
nothing to prevent reciprocal action, so that either species may 
fulfil the dual function of both parents. Being a new plant, it is 
probable that the seeds and seedlings of C, hberica were better 
preserved than those of the adjoining C. nrfthim^ hence my opinion 
that the first hybrids were produced from the former and not 
from the latter. But subBeijuently count^T- and intercrossing have 
probably taken place to produce the gradation of strains now 
growing on the estate. This is the only way in which I can 
account for Mr. Brooke Mockett's fine strain of hybrids and cross- 
breds. In a few bushes, the primaries are somewhat crowded 
with berries nearly all ripening together, just as in G. nmbiea. 
At the same time the leaves are larger, greener, and much firmer 
in texture than the leaves of the latter. This, I discovered, is the 
most favoured strain, as it promises crop and shows no sign of 
being attacked by leaf disease. In fact, all the hybrids appear to 
be proof against the latter pest." < 
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Oftper Znduitiy in frftnoe.*-Th6 follow!^ inter o it tog 
taken from La OthopSratian de Production dans VAgrieiMuH 
by the Comte de Rooqnignyt is reprinted from the Journal of iht 
Board of Agriculture (vol. iv., pp. 221, 223) 

The caper industry of Roquevaire, in the department of the 
Bouches-dn-Rhdne, presents an interesting case of co-operation, 
undertaken chiefly with the object of ensuring the maintenance 
of the reputation of a locality for the quality of its produce. The 
caper producers of Roquevaire and of some other neighbouring 
localities have, it is stated, combined in response to an economic 
necessity* in order to counteract the continual depression of prices 
induced by the action of the local trade, which mixed Algerian 
and Spanish capers of inferior quality with those bought in 
JVovence. The producers of these localities have accoMingly 
determined to take the trade into their own hands, and have 
formed themselves into a syndicate for that purpose. Roquevaire 
contains some 3,000 inhabitants, and nine-tenths of the caper 
producers of the commune (who alone are eligible to the associa- 
tion) have engaged to doliver their whole production, amounting 
to some 220, OiX) lbs. or more, to the syndicate. The experiment 
is said to have proved completely successful. 

“ The caper is the floral bud of a bush {Gapparis spinosa) which 
has been cultivated from time immemorial in Provence. This 
bud is picked when very small, as its quality deteriorates as it^ 
grows larger. The labour of picking the buds devolves upon the 
members of the association. It is usually done by women, at 
intervals of five or six days during the season, which lasts from 
the end of May to the beginning of September. When gathered, 
the capers are put into wine vinegar (provided by the syndicate at 
cost price) so as to be only just covered, and steeped for two or 
three mouths, aftei* which they are delivered to the association, 
by whom they are sifted, and then replaced in vinegar in the 
society's cellars, being kept in barrels until sold. The producer 
is credited with the weight of the capers furnished by him, and 
the quality of the buds as determined by the sitting (at which he 
can be present if he chooses) is also noted. Some twenty women 
are usually employed at the association's headquarters for about 
six months in sifting, which operation is performed by hand with 
the aid of a metal sieve. 

The capers are classifled in six qualities, the finest being worth* 
in 1894, about £4 per cwt., and the inferior sort about 1(&. The 
net produce of the sales, after deducting the general expenses of 
the syndicate, is divided among the members proportionally to 
the amount and quality of their deliveries. Thus the money 
received from the sale of first quality capers is divided solely 
among those who have delivered capers of that grade, and the 
memters have accordingly an interest in increasing the quality of 
the produce. 

“ The capers may be kept a year or more in the cellars. On 
being sent away they undergo a double straining, and as they have 
absorbed some 10 per cent, of their weight of vinegar, they keep 
very well without any further addition in a hermetically sealed 
Imrrel. 



prifuApal outlets for^tiisse etpers m Rssiia» donnsoy* 
SwsAm, Bnglaxid, and Asieriea. Apart fmn Uis MsIstMiosfiTsii 
by the eonsids in those countries, the syndicate has also agents 
abroad, who are paid by a commission on tiie sales. 

As many cultiTators would not be in a position to wa^t for their 
returns until the sale of the goods, the syndicate advances money 
at d per cent, to such of its members as require it, to an amount 
not exceeding three-fourths of the presumed value of the capers 
delivered. The daily receipts from the sales have hitherto proved 
sufficient to meet the demand for such loans ; ,bttt the association 
has secured the faculty of obtaining, if necessary, a considerable 
credit at its bankers for this purpose. This can be drawn upon 
the signature of the president, and all the members are liable for 
its repayment. 

In 189.1 the members of the syndicate picked 1,G59 cwt. of 
capers, and their sale produced £8,115. This allowed of an 
average of 4d. per lb. being handed over to the members in 1894, 
or about the same as was paid by the trade, which appears to have 
maintained that price solely in order to retain clients among the 
caper-producers, and to be able to compete with the syndicate, 
^fore the latter was established the tnule only paid 2}d. and 8d. 
per lb. In the season 1894-5, however, the syndicate could only 
distribute 8^d. per lb., owing, it is said, to the outside trade 
delivering mixed capers under the name of Roquevaire capers, 
and thus lowering the prices in the consuming markets. 

^ Co-operative associations for the sale of capers have also been 
formed in other neighbouring localities. The syndicate of Cuges 
undertakes the preliminary maceraticui of the buds, which at 
Roquevaire is performed by the individuals ; the sifting is also 
done by machinery, although the results are not considered quite 
00 satisfactory as when this operation is done by hand, but it con- 
stitutes a saving in the cost. Further, in distributing the money 
received from sales among its members, the Cuges association 
takes account only of the quantity of capers delivered, without 
reference to qnality.** 
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The Kew Bejiort for 1880 contained (p. 49) a note by Professor 
Armstrong, F.R.S., on the then recent “ discovery by Professor 
Baeyer, the successor of Liebig, at Munich, of a method of 
producing indigo artificially, which it is proposed to employ on a 
largo scale (Patent No. 1177, 18th March, 1880).” The note con- 
cluded with the remark : — It is difficult to avoid the conclnsion 
that artificial indigo will most seriously interfere with, even if it 
does not within very few years altogether displace, the natural 
article.” 

Eighteen years have elapsed, and the prediction, if not imme- 
diately verified, is now much nearer realisation. The stagM ^ 
the artificial synthesis of a natural product follow an inevitable 
course. The first is to ascertain, however complex, its chemical 
composition. The next is to put it together from substances of 
simpler constitution. The first attempts, although successful, are 
cumbrous because success is mostly only attained by circuitous 
methods. It is not, therefore, at first, usually available for 
commercial purposes. But this is only a matter of time when 
once the problem has been shown to theoretically capable of 
solution. The next step is to simplify the manufacturing processes, 
and this is inexorably pursued till the artificial product can be 
produced more cheaply than the natural one. 

In the case of indigo, this result is actually within sight. 

Such a result is the inevitable outcome of the application of 
scientific chemistry to the industrial arts. The world views it on 
the whole with equanimity, for if it displaces labour in one 
part, it gives increased employment in another. But it is 
not without its drawbacks. It substitutes the ftotory lor the 
field, and makes for the congestion of the urban population which 
seems inseparable from an advanced civilisation. Moreover, the 
substitution of an artificial dye for a natural one has a defect of 
the same Idnd as the substitution of mechanical work for that of 
the hand. The artificial dyes have the defects of their quallttett ' 
^hey are too good, f.c., too pure. Their use is apt to lack interest, 
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Aliarlne hai now dbplaoed madder In dyeing Turkey »d. The 
reeulte are not quite the eame. Katural dyes are not aoeolutely 
pure, but more or less complex mixtureB, and they yield in conae* 
queuce in the hands of a skilful operator peculiar tones which are « 
not easily realised, or, at any rate, without moip trouble than 
cheapness will allow, from the artificial substitutes. The following 
note, which has been kindly supplied by Dr. llugo M filler, 
shows that the natural dye may even have practical advantages. 
But it is to be feared that 'thek^ are not beyond the art of the 
chemist to imitate. 

It "is now nearly 20 years ago that the synthetical production 
of indigo uw first accomplished, and it was then generally 
believed that before long this remarkable achievement of organic 
chemistry would, as in the case of Alizarine, seriously affect the 
natural product and l)ecoiue of graven importance to the indigo 
* planter; but in this instance this expeetat ion was not realized as 
anticipated. 

^‘The process being t(K» compHcsited and costly it could not 
compete with the natural indigo, and, with the exception of a 
tentative application in cotton printing, the artificial indigo 
remained merely a landmark in the })Pogress of scientific 
chemistry. 4 

** Nevertheless this discovery seems to have caused the indigo 
planters to bestir themselves* and imj^rove their methods of 
working, which in turn effected a considerable reduction of the 
price and a consequent increase of pnKiuction. 

^Meanwhile, however, the chemists were not idle, and a Htc»aily 
progress in the improvement of the synthetical processes was 
made, so much so that at the beginning of last year the Badische 
Anilin and Soda Fabrik, TiUdwigshafen, imale the aiinouneement 
that they wore now able to compete with the natural indigo, by 
offering to the trade pim* indigo-blue (liidig<»tiiit^) at tlie price 
of 17s. jjer kilo., udiich is about the value of pure indigo-blue 
contain^ in commercial indigo. 

M Thus, notwithstanding the much reduced \'alue of the natural 
indigol the production of artificial indigo seems now once more 
to have assumed a thn^ateiiiug importance to the indigo grower, 
which will have in all probabilitj’ to be n*ekoned with. * ^ 

“ In an article published in the Chemiker Xcitnng last 
November, Sigisinund ljuig discusm^s this subject in a spirit 
evidently anti^ouistic to the artificial indig(>, and points out that 
the price of 17if. per kilo, of the artificial indigo is still too high, 
inasmuch as the cost of pure indigo-blue contained in the leading 
sorts of commercial indigo varies from 12s. M. — 15s. Del. — 16s. Gd. ; 
but, what is still more to the point, he calls attention to the 
importance of the 2 — 10 per cent, of indigo-red (IndiruUn, Indi- 
purpnrin) contained in the better class of natural 4ndigo, and 
which is said to be absent in the artificial. It appears that the 
presence of this colouring matter is all-important in the vat 
dyeingtas it causes the proper fixing of the indigo-blue on the 
fibre. Without indigo-r^ the goods dyed in the vat hold the 
•oolouring matter in much less fswt a manner, and this is in fact 
the reason why Java indigo, which contains little or no indigO-red, , 
Is altogether unsuitable for vat dyehig. 
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^ It rem^tlnB to be eeea whether this abienoe of iQ4ig04ed In 
the ivtlfloiid indigo will limit ite application. 

Meanwhile it ought to be mentioned that in gome of the 
synthetical formations of indigo*blae a red colouring matter is 
obtained as a by produoti which is supposed to be identical wi^ 
the natural indigo-red, and if this is the ease no doubt special 
attention will given to this substance with the view of 
remedying the defect of the artificial indigo at present sent into 
the market 

‘^The Badische Anilin and Soda Fabrik proposed to manu- 
facture during last year a quantity of indigo-blue, equal to 1,200 
chests of 125 kilos, each, whilst the annual export from Calcutta 
alone is estimated at 32,000 chests.” 

The main source of supply of indigo is India. The Kew 
BuUetin for 1804 (pp. .322-3) contained a brief account of the 
historj" of the industry in that dependency, by Dr. George Watt, 
C.I.E. According to figures given by him, the total export from 
India ill 1802-3 was of the value of 41,411,703 rupees, or about 
two-thirds of the value of the export of tea. According to the 
same authority the total area under the crop for all India might be 
estimated at about 1,400,(K)0 acres. {Dii(» Ecotiotti. of 

Indifiy vol. iv., 180(\ p. 422.) ' 


DXCVIL-OAMBIA BOTANIC STATION. 

The British Col on j on the Ri^er Gambia (Oolonial Office List^ 
1808, pj). 119-120), consists of the Island of 8t. Mary, British 
Combo, Albreda, the Ceded Mile and McCarthy’s Island, situated 
between the falls ot Barricouda and Bathurst, and 153 miles frofli^ 
the latter. The total aiea of the Colony proper is about 69 square' 
miles or about one-fciurth the size of Middlesex. 

The principal productions are ground nuts, hides, beeswax, rice, 
cotton, maize, kous {Pt nni8etum\ palm kernels, india-rubber and 
native “ pagns ” or country cloths. A considerable entrepdt trade 
is done with the neighbouring French Settlements. Most of the 
exports (of the value in 1896 of £116,981) go to France, while 
most of the Imports (of the value in 1896 of £110,324) edme from 
the United Kingdom. The climate is fairly healthy during the 
dry season. The meau teiuper.iture is 82°. The rainfall from 
June to October is usually very s ‘anty, and there are prolonged 
seasons of drought. The cool Harmattan winds blow from 
NovemW to February. . 

The agricultural resources of the Gambia have been discussed 
in the Ke^ Bulletin (1889, p. 142 ; 1890, p. 261 ; and 1892, p. 109); 
the meteorology for the years 1887-1891 in Kew Bulleiin 
pp. 109-110); the cotton cultivation and the manufactuw of the 
interesting “pagns” or native cloths in Kew BuUetih (1894, 
p. 191) ; the botany in Kew Bulletin (1891, p. 268, and 1892, 
p. 45) ; Gimibia mahogany in Kew Bulletin (1890, p. 168) ; and the 
native medicines in K. B. (1893, p. 371). 

In 1894 the Administrator made application to the Secretary of 
^State for the services of a Curator to take charge of a BotMlo 
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Station proposed to be established at Kota in British Oombo. In 
libtroh of that year, Mr. Walter Haydon, a member of the mden> 
ing staff at Kew, who had been Acting Gorator of the Botanic 
Station at lagon, was appointed to the post. Mr. Haydon has con- 
tinned in diarge nntil the present time. 

The following extracts giving an aooonnt of the work carried 
on at the Gambia Botanic Garden, are taken from the Repcnrt of 
the Curator for the year ending 3ist December, 1897. These 
afford an interesting record of the efforts made to establish new 
indnstries in the Colony. 

The Gobator to the Aokieistbator of the Gambia. 

Botanic Station, Kota, 

Sib, January 30, 1898. 

I HAVE the honour to submit my Report on the Botanic 
Station for the year ended Slat December, 1897. 

L Mr. G. J. Thomas was appointed Acting Curator during my 
absence on leave. 1 left the Colony on the 11th May, 1897, and 
returned on the 5th November following. My absence, therefore, 
extended over a period of five months and twenty-four days. 

2. In the early {uirt of the year a house was erected within the 
Botanic Gardens for the use of the Curator, who is now always 
resident on the Station. The house is in the centn* of the Gardens 
and commands a view of all the ground under cultivation. 

3. A low cane fence has been erected around the house and the 
adjoining nursery for a distance of 72 feet from the building. 
This was necessary in order to divide this part of the Station from 
the public port and add to the privacy of the dwelling. 

4. The general work during the year has been devoted to 
making up nursery beds, sowing seeds, planting out, and digging 
up roots, especially those of the " Run ” palm {Burcwnm jUtbeUi- 
formia), which bad taken possession of the land ; also in making 
paths around the house, keeping the ground free from wtteds, and 
in carrying on the general business of the Station. 

5. Nearly all the large trees still standing within the Station 
ground were pruned. They were native forest trees when the 
Station was started and were tlamaged by bush fires. They not^ 
present a much healthier and more pleasing appearance. 

6. A palm tree {Efa/’in guineennh) within the Gardens is very 
noticeable. It is growing out of the centre of a large Finn 
V(tgelii tree. The long trailing roots of the Ftvm embrace the 
trunk of the ‘ palm, and in time it will form a large tree. This 
specimen has also been pruned, and as it is in a prominent 

. position its peculiarities can easily be observed. 

Roads. 

7. All the roads have been kept in good condition. They 
would, however, be greatly improved by putting stone on them. 
There is a bed of rock passing close to the surface of the ground 
a few minutes’ walk from the Station. By means of blasting, 
enotwh stone could be obtained to cover the whole of the nuids in 
the Station. This woidd be a great improvement. At present 
the roads are formed simply of earth thrown out of the drains 
<m each side and may at any time be washed away by heavy, 
mins. 
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Nitbshbim. 

8. A new nursery has been established close to the house where 
young plants are grown until largp enough to be tranq>lanted Into 
their permanent places. They are protected from the sun by 
means of shading made of fronds of the oil palm. The leaves 
are supported by stakes fixed firmly in the ground and raised to 
a height of throe feet. The fronds are then placed on the top 
and held in position by being tied down, while long bamboos on 
the top keep them from being blown away. The soil in the 
nursery is the best in the Station and is being improved from time 
to time by the addition of decayed leaves and manure. At present 
manure is obtained ^with difficulty, as in the absence of a cart it 
has all to be brought in by wheelbarrows. 

Nearly all the decayed tree stumps have now been taken up, 
also a very large number of the “ Run palms. An oxperinient 
to get rid of the latter by means of sulphuric a(*ld was successful 
as far as it went, but after all grubbing up the roots is the most 
effective, though necessarily a slow process. I am glad to say the 
number of palms iiifostiiig the ground is gradually becoming less. 
The stems when cut down are burned, and the ashes distributed 
over the ground as manure. All the fruit borne by the female 
trees is eut before it ripens to avoid the seed falling down and 
growing. 


Plants Rbcetvbd. 

9. Two Wardian cases and a box of plants were brought out 
from the Royal Gardens, Kew, on my return to the, Colony. The 
})lant8 in the wardian cases arrived in splendid condition, but a 
few of those in the box suffered and have since died. The plants 
11 the box were ^corative and ornamental plants. Those in the 
wardian cases w^e all of value as economic plants. These have 
since been })otted into small powder kegs W'hich answer the 
purpose very well. We have not the usual bamboo pots to put 
them into. The plants are looking healthy and growing well. 
There were also plants of Cafttilloa danttca^ the Central American 
rubber. These have been put into a nursery bed where they are 
growing well. When the next rains cotne they will be trans* 
planted to more suitable places. Most of the decorative plants are 
flourishing. The fuchsias and geraniums will make a good 
display in front of the house as decorative plants. 

The wardian cases will be painted and sent back to Kew with 
living plants during the coming year. 


Wells. 

10. A new well ^vaB sunk by the Colonial Engineer during the 
year, near the nursery. This will greatly reduce the labour of 
watering the plants in this locality. Sometimes, however, the 
water has failed, and the plants have suffered. 1 would suggest 
that this well be deepened. The old well, which has been hero 
since the station was commenced, fell in during the rainy seascnib 
ft has since been repaired and sunk deeper and now yields agood 
supply of water. The well at the bottom of the grounds Aould 
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is urgently needed for the eapply of good drinking water for the 
house. Good water "is esaentid |n the tropics. Often the water 
here is practically nntit for use. 

Fbncbs and Outhousbs. 

11. The wire fence erected around the Station in 1895, is keeping 
in good condition. It is as strong now aq when first erected. 
The posts are of the Run palm, and, so far, are free from the attacks 
of white ants. The gates and gate-posts were painted and tarred 
before the rains. 

The outhouses of cane and grass have sufiTered badly from the 
ravages of the white ants, and will require rebuilding. This 
should be done as early as possible as the ants are destroying the 
tools, seeds, Ac., stored in these buildings. 

Economic Plants. 

12. LilK*rian Coffee . — The two large trees near the main entrance 
gates have flowered and give signs of yielding a large crop of 
cherries. The trees are perhaps too tall to he good specimen 
planta They are at least 10 feet high. One yielded last year 
about 3 lbs. of coffee berries as a maiden crop. The young coffee 
plants, which are distributed amongst the bananas, arc^ looking 
strong and healthy. Those wore again attacked by insects, but 
with constant syringing they have become cleared of their 
enemies. The crop of berries gathered last year was sown in a iaxl 
in the nursery before I went on leave, but apparently failed to 
produce plants. 1 have now planted more sei^ so as to have 
young plants before the coming rains. 

13. Kola (Colo acuminota ), — ^The plants left in the nursery 
were transplanted into their pt^rmanent places during the rainy 
season. 

14. Cotton . — There has lieon a fairly good crop of cotton picked 
from the plants grown last year. It is of good quality, with a 
long staple. 

15. Jute (Corchoms olHonufii ). — ^The seed of this plant was 
again sown and better results were gained than on the previous 
occasion. The ground was preparetl and seed sown on the north 
side of the station, in a rather 8wam))y situation. It was started 
this year two months earlier. The fibre produced was a very fiiir 
sample for js first trial. We shall he able to produce a much 
huger and finer crop next season. The plant to be suooessftil 
here must be sown at the commencemeijit of the rains, say the 
first week in July. It must have all the rain it can get while it 
is growing, and the seed must be sown thinly, or plants will 
fail through not having sufficient room to grow. 

The following notes were taken on the crop which produced 
the sample of fibre submitted to the Dundee Jute Growers* Asso- 
ciation. 

The area of land sown was about a quarter of an acre. Thq 
seed was sown on June 13. Cutting th4 plants was bsgui^ 4lk 
October IL Retting the stems took twenty days. The nuffilmt 



o£ plants ont from the area sown was 29800, These weighed whesl , 
dried 22 lbs., 4 ind the amount of cleaned fibre ob&ned was 
8 lbs. 

The following report hi^ been received from the Dundee Jute 
Growers’ Association on a sample of jute grown and prepared at 
this station : — 


Jute from the GAMBIA COLONY. 

Dundee, December 21, 1897. 

Dear Sir, 

I HAVE now to advise that the sample of jute from the 
Gambia Colony which was returned to you yesterday may be 
said to have been seen the whole trade here, by whom it has 
been examined with much interest. 

The sample does not have the high colour of the best jute from 
India, but it is similar in that respect to jute w&ieh is received in 
large quantity from that country. 

The fibre is good, possessing strength and good spinning 
quality. Tt has been vorj’ well prepared, is free from “blacks” 
(small pieces of bark soin^imes leh adhering to th'e fibre from 
want of thoroughness in preparing) and it has a good glossy 
fibre. The sample may b(‘ classed as medium quality of jute and 
quite merchantable. 

The root end has not been cut off, nor what is known as 
“ crop ” at the other end been removed, no doubt in order to show 
the full extent of the growth as far as possible. Jute of the quality 
of this sample when prepared for market should be free from 
root and crop. It will be seen that if so treated the sample 
would not yield more than two feet length of fibre. 

Kxcopt for the short length, there is no fault to find with the 
sample in comparison with jute from India of the quality with 
which it would be classed • 

It is understood that the short length of the sample is owing to 
late planting and an exceptionally dry season. Taking these 
circumstances into consideration, the sample gives great promise 
that jute growing in the Gambia Colony will prove a practical 
success. It may be mentioned that the jute crop of this season 
now arriving from India is a very large one, and that the prices 
are exceptionally low ; |)ut if with favourable conditions jute of 
the quality of the sample from Gambia can be produced, with 
length of fibre nearly equal to the Indian growth, there is a large 
future before it. 

Taking one year with another, the values realised for the Indian 
crop have been sufficient to induce a constantly extending 
cultivation in that country. 

You would receive along with the sample a toall portion taken 
from a bale of Indian jute which has been sent to show the length 
of jute of this season’s crop. 

Apart from the fact that a better price per ton is realised for 
jute of a long growth, the bulk of. produce from the land is 
* materially idfeoted thereby-— a most important flsctor in the nmVt 
to the producer. 
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It may be hoped that the triala now being made will prove that 
jnte growing in Africa will fulfill all the ooaditiom^of commercial 
snooem. 

Yonrs truly, 

(Signed)' Oso. C. Kbillbr, 
Secretar}*. 

16. Beniaeed tnrffetim). — ^Two acres of laud were 

placed under cultivation during the last rainy aeanon with seed 
of this plant. It has grown exceedingly weft. Seeds have been 
distributed to the headmen in British and Foreign Combo, but so 
far I have not heard whether the seed was utilised. The return 
of the crop grown on two acres at the Station from 85 ll>s. of seed 
was 784 lbs., being nearly tenfold. There is said to be a ready 
demand for beniseed, and if grown in large (|uantitieR there 
would be a profitable return. The land was first ploughed by 
the oxen, then the secHl sown broadcast and harrowed in. The 
crop was cut just before the st^ vessels burst, and the plants 
were tied in bundles and placed on Kun leaves to dry in an 
upright position. The seed was caught as it was exi)elie<l from 
the capsules. By shaking the bundles the seed is readily 
removed. The dry stems are then jiacked into a heap, and 
burned, so that the ash may be returned to the laud as manure. 

17. Indigo (Indigu/em tinctoria), — See<ls of this were sown 
daring last season : the plants were smaller tlnui usual owing to 
the dry weather. A large quantity of seed was given away to the 
natives, who grow this plant for their own use. No attempt has 
yet been made to extract indigo for European marketb. 

18. Konmkous (/VrmtV/vim typhoitUnnuX — A large (|nantit> was 
grown during the past season. The yield far surimssed that* of 
last year. The anvt pliuited was four aert^s. The proiluce is used 
for feeding the animals employed at the Station. The laud was 
ploughed and the seed sown broadcast in August last. The 
amount of seed sown w*a8 one bushel, weighixig 5(> lbs., and the 
crop gathered was 5G^ bushels, weighing 64 lbs. jier bushel. 
The total weight of the crop was 3,616 lljs., or 1 ton 12 cwts. 33 lbs. 
This will be sufficient to last the animals employed here until the 
end of the current year. When I )iroceeded to England I took a 
small quantity of this grain with me, with a view to finding out 
whether there was any market for it. I was informed by the 
manager of Messrs. SpiJler A Baker, the largest grain importers 
in South Wales, that the com was importetl into England, and 
used principally for feeding poultry, the market price then 
(September) being three shillings per bushel. Possibly a trade 
witii Europe could be carried on with this grain. 


RUBBBR. 

19. There are four different species of rubber-producing plants 
growing in the station. The most common species are Ae native 
rabbets {LandoJphia ou^artensit and L. Jlorida). These abound 
on the GtaunUa, but owing to the ruthless manner in which thf * 
trees are tapped, it is feared they will soon dimppear. 
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20. Hevea hrcuilimm (Para rabber).--A few plants ef tbis ire 
at the station, bat they do not appew to be growing very well, 
owing to the long dry season. 

21. Omtilloa elaaHca (Central American rubber).— Several plants 
were brought out by me as already mentioned from Kew. They 
are now growing well, and are about two feet high. These plants 
are said to grow well in a deep warm soil, composed of loam and 
sandy clay ; a dry or rainy climate seems equally suitable, but a » 
high and equal temperature, which does not sink below 60^ F.^at 
any time is essential. 

22. Manihot (Hdzhvii yields the rubber known in coinmerce 
by the name of Ceara rubber. This plant grows well in the 
(Jolony. The only diiliculty up to the present has been to 
procure the rubber from the tree. The sample of rubber collected 
from a tree growing at the station is free from impurity, but 
though small, it is (|iiite large enough to show that the method of 
collecting I have practised is the correct one and the one which 
should be impressed on the local rubber coll«‘c*iors. The plant is 
very hardy, and will grow almost anywhere. Its healthy 
appearance in this Colony shows that it may prove of great 
value. 


Fruits. 

23. The large orange trees in and around the station have 
borne an average crop of fruit this year. The flavour is very 
g(»od. The young plants put out during the last rains are growing 
well. A large number of young planto in the nursery beds will 
be available for distribution during the coming rains. Some of 
the two-year*old plants will be grafted with scions from the plants 
brought out from England. These are the Tangerine orange. 
The original orange plants brought out from Kew have bwn 
planted in tubs, and are growing well. They will eventually be 
transplanted into their permanent places. 

24. There ore man.> plants of the West Indian lime growing in 
nursery beds. These will be ready for transplanting daring the 
rainy season. 

28. Cashew {Anacardimn ocadentale ). — The ^es planted three 
years ago yielded a good crop of fruit during the year. They are 
looking very healthy, and are in full bloom again. The fruit is 
welcome, as it is in season when there is no other fruit in the 
local market. 

26. Avocado Pear (Persoa gratmima ), — There are a number of 
young plants in permanent places. They are looking healthy, and 
appear to be growing well. The original tree is again crowded 
with good-sized fruits. 

27. Water-lemon {PaaHiftota Uix^rifoliti). — Twenty-four plants 
were raised from seed and planted out. One plant only has done 
well, but this, I hope, will soon begin to fruit. Cuttings have 
been suooessfully rooted. 

28. Sour Sop {Anma fnunrata).^One plant is growing and 
looking exoeed^ingly healthy. 

29. Inne^Apple (Atuznas saftm).— ’The suokers of the Queen 
* pino«pple brought from England in 1896 and planted lasid# the 

compound are looking well ; some are showing fruit. Them is 
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a oonddmlile differenoe to be obeenred between these and the 
almost wild plants obtained from Sierra Leone. 

30. Banattaa.«*-The best sort of banana is that known.here as 
the Gimnd Canary banana (Ifusa Oarendishii)^ originally from 
China. It is dwar{-growing« seldom exceeding fire feet in height. 
It yields large bnnches of fruit of good quality. Sevml buncos 
of fruit have been produced during the year, most of which have 
^been sold to persons residing in Bathurst, who are glad to be able 
*to purchase bananas at a reasonable cost. The loc^ varieties are 
Bteftdily improving under cultivation, both in flavour and size, but 
BO for, they cannot be compared to the Chinese banana. 

31. Plantains {Mma paradininca ). — These are doing well and 
are looking healthy. Fruit has lieon sold during the year. 

CATTLE. 

32. Two extra bullocks were purchased. The animals are in 
good conditiou and do useful work. They are chiefly employed 
in ploughing, and are able to jK^rforiii this work during nearly the 
whole of the dry season as well iis during fine weather in the* 
rainy season. Should a cart be addeil to the Sbition, these uniinals 
wiU be able to do all the hauling that is required. At present 
this has to be done by means of wheelbiirrows and baskets. 

Ploughs. 

33. A new plough was purchased, and an exlnbitbm of 
plotmhing was given liefore the native ('hiefs iii bathurst during 
the Jubilee festivals. 


Need kor Irrigation. 

34. It will be noticed that most of the croj»s )>rodu(*ed here an^ 
from annuals. This is due to the long imtmnIh of dnniglit to 
which the Colony is subjected every > ear. It would bo impossible 
to grow*other plants without irrigation. At present, if an experi- 
ment is tried during the rainy season and is tinsuccessful, a whole 
year is lost because there is not sufficient water availabbrfor 
another experiment to be made during the dry months of the year. 
Again, some crops do not require so much water as falls during 
the rains, and yet they cannot be brought to perfection after the 
rains have ceas^ owing to the entire absence of moisture; Hence 
such plants require to be planted at the end of the rains to 
preventtheir becoming mere leafage without fruit. With irriga- 
tion 1 believe nearly every plant suitable for the tropics could be 
grown, either at this Htation or within the Colony. But with 
nearly eight months of drought very few plants can be expected 
to thrive. This question of irrigation deserves to be token up by 
the Oovemment. 


Fire Belt. 

35. A tract of ground, 15 feet wide, has been cleared all round 
the stothm in case of bush fires. This precaution ^ very neoeSmryt^^ 
as the bush is often set on fire by the nattves. . * 
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36. Tfaere'''waB {wactically no min for seven months this yesr, 
and the rain; season 'was shorter and the rainfall lighter than tnt 
the past five years. 

The following is the record of the rain&ll for 1897 : — 


January 

... nil. 

February 

... 99 

March 

... 99 

April 

■ * 

May 

... 0*12 

June 

... 1*65 

July 

... 8*11 

August 

... 10*27 

September 

... 11*84 

October 

... 1*49 

November 

... 0*13 

December 

... nil. 


Total for the year ... 33*61 inches. . 

The Harmattan set in during the first week in December. It 
did some slight damage to the plants in the station. 

37. The receipts for seeds, plants, fruits, etc., sold daring the 
year wore £14 9«. 2d. 

(Signed) Walteb Haydob. 

Cnrator. 


DXOyiII.-NEW METHOD OF DRTINO VANILIii. 

PODS. 

In the Krw Bii/lrtin ( 1896, p. 234) a note appeared giving a 
brief account of a motliod of drying vanilla pods by means of 
chloride of lime in course of trial at the French island of Reunion.* 
Fuller particulars are now to hand in a report from Her Majesty’s 
Consul, addressed to the Marquess of Salisbury (F.O. Mo. 1965, 
Annual Series, 1897) 

Ejrpkmatory Note* m to the Drying of Vanilla by Chloride of 

'Calcium. 

The object aimed at in the treatment of vanilla, is to endow it 
with keeping properties, and at the same time to develop the 
perfume which has not yet come into being at the moment of 
crraping. 

Pods of the best quality should be perfectly smooth, and 
without excrescences or holes. The longer the pods, and the 
mote petfumed they are, without acidity, the more vuuable b 
the vanilla. 

TJie Buooeas of the treatment of vaniUa depends upon the 
care bestowed upon it, and especially upon the state of matwHy 
of the pods. 
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If the vanilla ia frieked too gveen» ita treatment will be dliBonlt 
and its keeping qn^itiee douMfiil^ the pode will be thin and poor 
after drying, whilitthe perfume will not be properly brought out, 
and what ^ere is will be lacking in quality. 

If plucked when too ripe, the treatment will be easy, it will be 
of good sise and highly ])erfnmed, but it will split and thus lose 
much of its commercial value. 

On a well-ventilated and properly exposed plantation, the pods 
are ripe when the lower part begins to turn yellowish. 

The treatment by chloride of calcium, OaClf,'as indeed do all 
the other methods of treatment, consists of several operations 

1. Stoppage of vegetation. 

2. First drying and colouring. 

3. Drying. 

4. Watching. 

1. The process of drying in a stove b> meaiiis of had w^ater is 
the one resorted to. On the ihiy of the crr)p)>ing, or the next day 
at latest, the pods are put to dry by heait in tin cases of the 
following dimensions : — ()-22(l millimetres by 0‘220 metros by 
(>•350 metres. Old petroleum oil tins are generally usimI for the 
pur|>ose. The size may be slightly altered, but the width and 
breadth of the box should not be too large, as the vanilla in the 
centre should be subjected to the same heat as that which is 
nearest to the sides of the box. Otherwise the treatment of the 
pods in the centre w*ould not 1>e aissimilated to that of those at 
the sides, and the resultant colouring w^ould l)e slightly different. 

These boxes are fitted with lids chisiiig on the outside of the 
box. They are line<l with wool carefully arniuged along the 
bottom and up the sides, and a little over the top of the sides. 

The vanilla (lods are placed on end close enough to secure 
pressure williuut damage by rubbing ; a horizontal layer is placed 
on top of these, the woollen covering is folded over all and the 
lid put on. 

The tNixes thus arrange<l are ]mt into the halves of wine 
barrels and hot water emptied into the barrels up to the li«l of the 
boxes, care being taken that no water gets into the boxes. In 
order to prevent the sudden cooling of the hot water, the barrel is 
covered with a piece of sacking. It is left thus covered during 
one night. 

2. Next morning the pods are withdrawn and exposed in the 
air for some time to dry ; then for two or thnn^ days they are 
kept under woollen coverings in full sunlight. 

For this operation low wooden boxes are usc^d, a single layer of 
pods being placed in the bottom and covered with a woollen 
cloth. Tim boxes are placed in sunlight on trestles to prevent 
contact with the more or less moist earth. After this operation 
the colouring of all the pods will be uniform if the drying by hot 
water has b^n properly done. 

Now is the moment to proceed to the drying operation. 

3. The old methods of preparation, drying in the open air upon 

screens in an airy situation, or in hot-air stoves, in which the heat 
is constantly renewed, result in a loss of )>erfume and at the same 
time require a large amount of hand labour* These drawbacks 
are avoided by drying in closed vessels by means Of chloride of ' 
(»l<4nm, CaCls. ' ' 



45 


TUb operation is ourrled on in boxes of galTanieed ixon vith a 
hinged door and doting on an indiaraUber ed^ng to ensoM ain> 
tightneBB. A drawing of the form and dimensionB of the box bb 
nsed by the 0r4dit Fonoier Oolonial U given below 



Each box has eleven drawers or trays ; the bottom and the 
aixth drawer are for the vessels containing chloride of calcinm, 
the others are for holding the vanilla : in the former are placed 
18 kilos, of chloride of calcinm, and in the latter 45 kilos, of vimilla. 

The vanilla is laid upon wooden hurdle-shaped frames resting 
upon little brackets rivetted into the tides of the box. The tray 
can thns be drawn out in order to arrange the vanilla properly. 
Several layers are placed on each tray. 

The trays should not be made of resinous or strong-smelling 
woods, as vanilla absorbs and retains odours it comes in ooi^tact 
with ; the hurdling is made of split rattans. 

The yessels containing chloride of calcium should be dhnble 
bottomed, the inner one being perforated to allow of the escape of 
the lio^d chloride of calcium. Each time the case ia opened the 
chloride vessels should be looked to, and the chloride renewed or 
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addflH to oi noowmry. Whoa the traye filled with vuUIil 
and the ohloride veeiela are in their pla^ the door ie doied and 
ahonld fit i^eetly into the dooijamb. To be quite sure that the 
boxee are aewetioallj oloaed all rivets in the' box should be 
soldered beforehand. 

livery two or three days the vanilla is carefully examined, and 
any pods showing moisture are taken out and put aside to be 
sunned and prepared by themselves in a special hox^ where they 
are all collected. 

In from 25 to .30 days the vanilla will have reached the 
required degree of dryness. Practice will siiow the exact moment 
when they should be withdrawn. 

4 Yanilla insufficiently dry will not keep and breeds small 
worms ; vanilla over-dried keeps well, but it is not supple, it is 
called broken (brisee) and Iw loss commercial value. 

4. After leaving the 1m>x, the vanilla is placed for several days 
on small frames in a covere<l and well-ventilnted place, then it is 
removed and shut up in tin boxes, each holdingfrom 15 to 20 kilos, 
of vanilla. 

There it remains for se\enil weeks, being examined every 
two or three days and any showing traces of mildew is carefully 
wiped. 

When it is thought that the vanilla has reached jx^rfection 
(rendne k point) and its ))erfnme well develf»pixl, the cleaning of 
the vanilla is taken in hand in order to remove the dust anti the 
germs of mildew' which uuiy iiilhere to it. Vanilla which is 
not subjected to this jirocess is dull in colour and dot^s not 
keep well, 

25 to 30 litres of >vater at about 60 Cent. (140' Falir.) are 
emptied into a perfectly clean roceptuele and 15 to 20 kilos, of 
vanilla are thrown initi it and vigorously stirn*tl up in the water 
by hand. 

The pods are withdrawn, lightly w'ljH^d and put to dry in the 
shade.* In a few days when the ptxls are dry, tht^} are sorted and 
classed according to length and quality, and made up in bundles. 
All these operations must be conductt^ with the greatest care. 
The bundles are placeil in tin boxes with covers. Each box 
contains only vanilla of the same length and quality, and holds 
from 4 to 5 kilos, each. 

Yanilla should never be sent aw'ay immediately after dealing 
with it. It must be watched for at least a month to be quite stire 
that it will keep daring a sea voyage. 

During the time it is being watched the boxes ahonld be 
examined twice a week, and every pod showing the least trace of 
moisture should be withdrawn. 

The mildewed pods are worked up by various processes and 
aoid aa quite inferior vanilla. 


' ^X0IX.-DATE FBpDnCTION IN BUSBORAE 

Notes on the cultivation of the Date palm in Sonth Auatralla 
appeared in the K&w Bulletin (1895, pp. 161-2), and In Antigua 
(1896, pp. 26-28). An extract from a Report* on the |]>a4a 
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of the Serum Oonsnkr irtetrlot, PeriiMi BelickMiii (F. 0.^11)91^ 
Amnal' Seriee, No. 1671), ^wlih parttealara of the growth ^ 
date wixoB in that region, wae pnblidied in the K, J9. (1696| 
pp. * * 

The following intereeting ** Memorandum on the Busiorah Date 
Season of 1897,” prepared by Consul’ L. A. Forbes (F. O., 1898, 
Miscellaneous Series, No. 448), furnishes important information 
respecting one of the principal sources whence the dates of 
commerce are obtained : — 

Considering the popularity of the fruit of the Date palm {Phmtix 
daciy1ifera\ particularly among the juvenile portion of all classes 
in the ITiiited Kingdom, it is Homewhat surprising how few even of 
those who have received education possess any knowledge as to 
the places from whi( h the sweet and wholesome date is exported. 
The popular idea is generally found to be represented by a solitary 
palm tree near a well, or by a score of such trees in an oasis of 
the desert, but seldom, if ever, does it comprehend millions of 
acres along the banks of a magnificent river covered like a dense 
forest with countless palm trees. When it is considered that the 
palm tree and its products can be utilised for many more than a 
hundred different pur^wses by the natives of the countries where 
it thrives, it will be readily perceived how valuable must be the 
land which grows them, and how valuable must be the industry 
and trade connected with its culture and the export of its fruit. 

The largest export of dates in the w\>rld takes place from 
Bussorah (Turkish Arabia), situated some 70 miles* up the River 
8hutt-el-Arab, which is the ri\er formed by the combined waters 
of the rivers Tigris and Euphrates ; other ports which compete 
with it in this reniject are Maskat, on the western shore pf the 
Gulf of Oman, Tangier, and some ports of Tunis. 

The date season in Bussorah begins, according to the earliness 
or lateness of the crop, in the early or middle part of September, 
apd lasts six or eight weeks. The crop was ready for packing 
this )ear about the usual time, viz., the middle of September. 

The price is usually fixed at a meeting of the growers and 
buyers. This meeting or conference is generally held as soon as 
the dates are ready for packing, but this >ear it was considerably 
postponed with a view to obtaining reasonable terms with the 
owners of the dates by showrii^ them that exporters were in no 
huiTy, and were not eager to obtain dates at very high prices. 
Nevertheless, the smaller shippers and some even of the leading 
exporters in their great anxiety to secure their requirements and 
commence packing paid high prices for their dates, 'i^e irst 
jirices demanded were 340 shamis* (about £20) for Hellawis ” 
(the best packing date) ; 280 shamis (about £16 Ss.*) for 

khedrawis ” (the second quality) ; and 180 shamis ^bout 
£10 12ir.) for ^^sayers” (the inferior description) per 1 kara of 
2,000 okest (about 50 cwts.). These prices, however, do not repre- 
sent the limit of rise, for 400, 300, and 200 shamis (about £23 lOs., 
£17 13s., and £11 15s. respectively) are said to have been given 
for the three qualities resp^tively. 


* 17 ■hamis are eqoal to about SI eterliaf. 

t 1 oke equal to about H Ibe. avoirdupola 
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Theee high pri(Mi» it is Issred, must mult in loss to some 
sUnpan, for it is said that a large quantity of dates of last year 
stfll temains unsold in London and elsewhere. To maintain, 
prices at a levd neoeasary to, obviate great loss it has been thought 
advisable to institute a combination in London, without which it 
is believed that prices would have descended disastrously low 
without sales being effected, owing to the flooding of the market 
by this year's importations of dates. The packing of the dates 
and the departures of the steamers were also delayed for the 
purpose of clearing last season's unsold st^k in London and 
America, as well as for the object above alluded to, but buyers 
would seem not to have come forward, so that the stock has been 
little reduceil. 

The British firms engaged in the date trade would seem to 
make a great mistake in establishing combinations to maintain 
prices at a high figure instead of using their endeavours to push 
the retail sale of dates. People who are in need of dried fruits 
will certainly reganl the relative prices of the different sorts, and, 
therefore, to artificially keep np the price of dates would not seem 
to be the best meth^ of improving the tra<le in the long run, 
although it may have been successfnl for one or two seasons. It 
would appear that the direction in urhich improvement should be 
sought is by pushing the retail sale, and by taking into greater 
consideration the local changes which have taken place in reganl 
to the increase of native packers, the attitude of the native 
growers and practices which wen^ suitable and advantageous years 
ago, but of which altered circiimstanceH may demand their partial 
or total abandonment, and the substitution of others more 
beneficial to the British oxi>orting firms. 

The quality of dates this season is said to have l)een exception- 
ally good, although the quantity was somewhat less than last 
season, owing to excessive heat about the time the crop w^as 
entering into the ripening stages which caused the fruit to dry np 
and fall. Some gaidens were also afffK;ted by blight, which caused 
much fruit to dnip off Ixsfore being matured. It is said that 
about 750,000 cases of ) cwt. each were shipped from Bussorab 
for London, New York, and other places. Maskat is said to have 
exported 60,000 cases. Besides the shipment of dates in boxes a 
lai^ quantity is exported in basket «i to India and its dependencies. 
Theee dates are generally of the inferior qualities and are trans- 
ported in native sailing craft. 

It would seem that the packers of dates were more or less 
oldiged to ship as many cases as they possibly could, seeing 
there were at the beginning of the season 1,(KX),000 empty boxes 
which had been paid for, the smaller packers not being in a posi- 
tion to be able to hold over empty paid-for l)oxeB to the next 
season ; and seeing also that considerable advances of money had 
been inade to packers who were thus enabled to peck more dates 
than their own limited capital, without such advances, would 
have permitted them to pack ; large advances to the growers 
against their dates when r^y for packing had also been made. 
It must also be observed that packers had incurred sundry not 
inconsiderable expenses in the erection of packing sheds, and 
were prestimaUy induced to make these preparations for psckiiig 
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ai Biaiiy dates as possible by the comparativdy fidr piteeS’wUeli 
were obtained last year for the first arriTals of dates in LondM, 
while they seemadeither to forget, or fail to take into consideffa- 
tion, the considerable quantity remaining unsold from last yearns 
shipments. Bo eager and impetuous were some of tiie ^nor ^ 
native shippers to obtain as many dates as they could that, it is 
related, they have parted with their wives* jewellery even in 
their hot hake to secure as much profit as possible. But looking 
at the state of the date market in London, which has already 
been adverted to above, there would seem to be very little 
room for doubt that many will repent their rash and ill-judged 
speculation. 

It may be generally said that the culture of the date palm in 
the Turkish province of Bussorah has steadily increaskl since 
the packing of dates in boxes for export to the United Kingdom 
and America was started, which is about 15 years ago. In the 
year 1896 the greater part of the country was inundated by 
unprecedented floods, in which it is reported over a million date 
palms were destroyed ; these trees, it is believed, have been all 
replaced by young ones, but still it will take 6 to 10 years before 
the latter produce fruit in any quantity. The high prices which 
are now obtained by the growers for their dates have rendered" 
the possession of date gaMens most valuable property, and the 
culture of the date palm receives from the Arabs great care, 
attention, and expenditure of capital in manuring and irrigation, 
which is not the case with land under any other form of pj^uce. 

It may be interesting to note that one of the uses to which the 
date has been applied is the manufacture of vinegar. A company 
was formed for the purpose, but there is no information available 
as to its success or otherwise. It seems, however, to have affected 
no appreciable difference in the demand for dates. 

Until France imposed a prohibitive duty, dates in baskets used 
to be imported into that country for distilling purposes. At 
present she imports an inconsiderable amount of dates. 

It might be worth while giving the date a trial for mulring 
whisky, as **arak,** the cheap native liquor of the country, is dis- 
tilled exclusively from dates. 

Lastly, it may be observed that the date business of Bussorah 
does not possess ver> bright prospects, although British capital 
employed in it has shown, and may show this year, good returns ; 
nevertheless, there are circumstances connected with it, briefly 
touched upon in this memorandum, which demand the considera- 
tion of the British firms, and which may detrimentally and per- 
manently influence their share in it. 

The consumption of dales seems to have been on the decline, 
for which there may be many reasons, but perhaps it may be 
primarily ascribed to other dri^ fruits, such as cumints, raikns, 
and figs, being procurable at a cheaper rate, and it would ^^refore 
seem to be a mistake to bolster up the price of dates by combi- 
nations which will certainly not tend to augment the demand for 
them. The large annual shipments serve only to glut the market, 
while no signs of an increasing demand are apparent. The 
demand for dates must be dependent to a very considerable 
extent on the supply and price of other dried fiuitm and it has 
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been eaid that a total failure of the Buesorah crop would not raise 
the piioe at dates 25 per cent, if other dried fruits were an 
average erojx On the other hand the expenses connected with 
bu jingy paddng, and shipping the dates to England are so large 
that, walmm a certidn price is obtained for them, loss must ensue. 

The native growers for the last two years have demanded and 
received much higher prices for their dates, and they will be 
likely to hold out in future for equally high, if not higher, prices, 
on one pretext or another. Combinations of packers to limit the 
price to be (uiid for the dates, or to limit the numt>er of boxes to 
be shipped, or to almndon the cuntom of giving advances to the 
growers, seem to be iin]K)tc'nt in effecting any go<Ml owing to the 
unreliablenesR and untrnstworthineKs of some of their niimher. 
The practice of making eonsidenible advances to small }iaekers, 
who are thus enabled to swell the shipments far beyond the 
requirements of the market, should l>o kept within very narrow 
limits, if not abolished altogether. As a final oliservation, it may 
be said that probably the l)eat thing for the date business in 
Busaorah, as regards the interests ol the British firms, would be 
if the small iiackers were to suffer a severe blow which would 
drive them to an abandonment of it. 


DC-BERMUDA ARROWROOT. 

A summary of information n*Hj)eoting the important airowroot 
industry carried on in the islantl of Ht. Vincent was ])iiblished 
in the A>/e BuHftin pp. l‘»l-2(M ami p. lidO). Queensland 

and Grenada arrowroots wen* diHciiss«»d in tlie ssiine volume 
(pp. and South Anstnilia arrown^ot two years later 

{Kew Bnlhtin^ 18115, pp. KHMdl). 

Hitherto no authentic account hail lK*en available of the inter- 
esting arrowroot industry carrii^d on in Herminla. This colony 
does not export a large quantity (about 5(M) to 7(H1 kegs yearly), 
but it is always admitted that the produce is of the finest quality. 
The pricey in 1893, ranged from 2«. 2r/ to Is. \\d, per pound, while 
good St. Vincent only fetched 3}/f. to &d. per pound. At Uie 
present time St. Vincent arrowroot has fallen still lower, and 
some sorts are unsaleable at almost any price. 

It is evident that one reason for the superior character of 
Bermuda arrowroot is the scrupalous care taken in every state 
of the manufacture. Added to this, the water is extremely pure. 
The only particulars obtainable of the industry are contain^ in 
the nf Uie CommiSHioner of Agrindtun*^ U.8.A., few the 

years 1881-1882, p. 22C. As they may be of service to many 
colonies where arrowroot is cultivated, they are reproduced 
below : — 

^The island of Bermuda has the reputation of producing 
superior arrowroot. The mode of culture adopted is very similar 
to that practised in the culture of the common potato. The 
ground is well manured and ploughed deep. It is then harrowed 
and laid out in drills about 6 inches in depth .and 3 feet apfui. 
In these drills the roots are set about 8 inches apart, covered 
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with the plough, and the surface sinoothed by harrowing. The 
planter require a whole year to mature, and economical planteni 
set the drills somewhat wider apart and introduce an intermediate 
row of the potato, the crop of which is ready for removal before 
it can injure the arrowroot crop. Sometimes Indian com is 
planted in these alternate rows, which is cut for forage while 
green ; if allowed to mature the main crop would be impaired 
by it. 

“The mode of preparing the fecula from the roots greatly 
inHuenees its value, and the superiority of the Hermuda article is 
attributed to the extreme care and ideanliness exercised in the 
processes of manufacture. 

“The roots, after being collected, are washed and their outer 
skin c(»mpl(dely removed. This process has t(» he performed with 
great nicety, for the cuticle contains a resinous matter which 
imparts colour and a disagreeable flavour to the starch which no 
subsequent treatment can remove. Afliu* this process the roots 
are again carefully washed and then crushed between powerful 
rollers, whicli reduces the whole mass into a pulp ; this is thrown 
into largi‘ perforated cylinders, where it is agitated by revolving^ 
wooden paddles, while a stream of pure water airries off the 
fecula from th(‘ fibres and parenchyma of the pulp and discharges 
il, in the form of milk, through the perforated bottom of the 
cylinder, from whence it is conveyed in pipes and passed 
through fim* muslin ht miners into large reservoirs, where it is 
allowed to settle ami the supernatant water drawn off. 

“ After being repeatedly washed, it is allowed to settle for somo 
time, when the surface is skimmed with palette knives of 
German silver, in order to remove any slightly discoloured 
particles which may appear on the top, retaining only the 
lower, purer, and denser portion for drying for market. 

“ The nillers and cylinclers are made of brass and copper, so as 
to preserve the purity of the material. 

“ The drying is conducted with equal care and cleanliness. 
The substance is spread in flat copper pans and immediately 
covered with white gauze lo exclude dust and insects. These 
pans are placed on rollers and run under glass-covered sheds when 
there is any danger from rains or dews. When thoroughly dry 
it is packed with German-silver shovels into new barrels ; these 
are first lined with paper, which is gummed with arrowroot paste. 

“ The barrels are exported on the tlecks of vessels under cover ; 
if placed in the hold the arrowroot might l>e tainted by the 
effluvia of other freight. Huch are the processes employed and 
the care bestowed in the preparation of arrowroot in Bermuda.’* 


DGI.-FAMINE PLANTS IN ZULULAND. 

The following correspondence communicated to Kew by the 
Secretary of State for the Colonies affords an interesting account 
of wild plants that were utilised as a main source of food sup- 
ply by the natives of Zululand during a recent period of 
scarcity. None of the plants appear to possess any special merit 
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beyond the foot that they idthstand prolonged dronj^t, are 
aooeesible and have no marked deleterious properties. The 
principal parts used are the leaves boiled and eaten as a spinach. 
There are numerous berries, and a few bulbs and roots. 


Colonial Office to Royal Gardens, Kew. 

Sir, Downing Street, November 25, 1897. 

I AM directed by the Secretary of State for the Colonies to 
iransuiit to you, for your information, the accompanying copy of 
a despatch from the Governor of Zululand, enclosing a list of 
food plants eaten by the natives, which formed the main source 
of food supply during the recent period of scarcity. 

I am, &c., 

(Signed) Fred. Graham. 

The Director, 

Royal Gardens, Kew. 


The Hon. Sir Walter Hbly-IIdtchinson to Colonial 

Office. 

Government House, Pietermaritzburg, 
Sir, Natal, October 27, 1897. 

The scarcity of food in Zululand, due to drought, and to 
the ravages of locusts, in 189(), was jiarticularly severe in the 
Ubombo District. Owing to the remoteness of the district, and 
to the presence of the Tsetse Ay on a part of the route thither, 
the difficulties in the way of transport were great, and the 
demand for ** relief mealies (maize) exceeded the supply which 
it was possible to ]jrovide. Notwithstanding, although then* 
was a good deal of suffering, there was not, so far as is known, 
a single death from starvation, lioave was given to the natives 
to kill all the game they ccmld, but the main source of their food 
supply appears to have leen the seeds, fruits, leaves, and roots of 
the plants which grow wild in the bush. 1 have had sptHsimens 
of these plants collected, and (as far as has been possible) identi- 
fied by Mr. Medley WckmI, A.L.S., the Curator of the Durban 
Botanic Garden. The list which I enclose may be of interest 
to the authorities at Kew. 

A Natal colonist oi long experience, to whom 1 mentioned this 
matter, said to me : “ Ro long as there is rain enough for the 
wild B^ads and spinaches to grow, the natives, although they 
may suffer from want of food, will never actually starve.*’ 
It is to be feared, however, that under such circumstances there 
must always be a large increase in infant mortality. 

1 have, &c., 

(Signed) WALTER Hely-Hutchinson. 

The Bight Honourable 
Joseph Chamberlain, M.P., 

Jtc.| AOt, Jtc. 



(Enclosure). 

Spboimbkb of Pi^nts and Fruits used bt Natives of thK 
TJboxbo District in Zululand as Food During 
Times of Scarcity. 


No. 

Zulu Name. 

Botanioal Identification. 

Remarks. 

1 

loena 

Aloe Cooperi, Balter 

Tlie inside of the stalk is 



scooped out and cooked 

2 

Umkwapa 

StrychnoH Gerrardi, 

The inside of this fruit, 


.V. E. Hr . 

without the seeds, is 
roasted. 


3 

Umuranu 

Sclerocarya caffra, Sand, 

The fruit of this tree is 


made into beer. Pulp 
also eaUn in Natal. 



i 

iBieimbi 

Gncurbitacea 

The loaves are cooked as a 




spinach with other herbs. 

5 

Idedelanjati 

lieucae ap 

Leaves used as a spinach. 

6 

Umhlonjana 

Lcucan glabrata, Br . ... 

Leaves used as a spinach. 

7 

lainouifwe 

Hypoxia filiform! s, 

The roots of this plant are 


Balter , 

boiled and eaten. 

8 

Izibo 

Nympbaea atellata. 

A water lily. The tube^ 



WtUd. 

is boiled for a short time. 
Also eaten by Natal 
natives. 

» 

Matandana 

Niebuhria nervosa. 

The fruit of this plant is 



IfocJtMf, 

eaten. 

10 

l(?e(retyliaiia 

(Vphalandra 

Fruit eaten. 

11 

Iloba 

bci 11a, probably S. lance- 

The bulb is cooked. 


. 

tcfolia, Baker . 


12 

Uxnqokolo 

Aberia caffra, Hh , and 

A thorny tree ; fruit oaten. 


Harr . 

13 

Moavnaaiia 

... ... ... ... 

A tree, the berries of 




which are eaten. 

14 

Intangamana 

Cunimelina ap 

A plant ; leaves eaten. 

In 

laankuntfhana ... 

OphiogloMium capense. 

A small plant ; leaves 
eaten. 

Iti 

Iviyo 

V utigueria intaiiKta. 

A small tree ; fruit eaten. 



Burch , 

Also eaten in Natal by 




natives and colonists. 

17 

Uniiiela 

StiyebnoH (.*) 

The berries of tree eaten. 

18 

UgUgUYBDlU 

Lantana Falviacfolio, ^ 
Jaeg . 

A small plant, the bwries 
of which are oaten. 

19 1 

Amatimduluka ... 

Ximenia caftra, Bi*iid.... 

A tree ; the fruit eaten. 



Seeds contain oil. 

20 

21 

Untebnngu 

Mateana 

Cucurbitacea 

A creeper ; the leaves 
make a spinach. 

Aizoon canarienHc, Linn. 

A small plant ; leaves 

22 

Iziblaza 


eaten. 

Celoeia trigjna, LtHH,... 

Leaves and flowers eaten. 

23 

Umpema 

... ••• ••• 

The same, I think, as 


Mabelebela 


No. 18. 

24 

Barooetemma viminale, 

Stems and fruit eaten. 



Jt . Br . 

Commonly eaten by na- 
tive women and children 


Ugwapa 


in Natal. 

26 

Rioorenxia tornlosa, 

Small plant ; leaves eaten. 


iMDdelaiidtya ... 

Bmc. 

26 

Gnoumis ep 

A creeper ; flruit eaten. 
Small idant, leaves eaten. 

27 

Izankuntana 

OphiogloBBum retionla- 

26 


turn, Linn. 

Izabaiaba 

Bolaaum nigrum, Xtait. 

Leaves eaten, also berries. 
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SPROIXBMS of PLIKTH AMD FRUITS— C»N /IN IM(I, 


Zulu ^ame. 


Botanioal Idontifioation. 


No. 

28 Bis 

29 I Uintondo 

30 Utshwalaboiiyonl 

31 I Ibigioaua... 

32 ^ IJmkublo 

83 UbakoW . 

34 UmBobe .. 

35 Makakutwaua 

36 Umgxelo . 

37 Umbilihili 


• KonchuMuleraovoH, /^mn. 

Argyrolobium margin* 
I atom, JMuit, 

Cuourbitaooa ... 
('heiiotiodittni ambros- 
ioidcM, Afaa. 

Tnchilia dmgcana, A*. M, 


LugummouM plant, in- 
doUTitiinablp 
(Not in Boa) 


Shretitt hotteiitotica, 
Htt reh . 

Lycium acuiifohnm 


Beroarki. 


Leaven oaten, aLio berries. 

A small plant ; the roots 
eaten both oooked and 
nneooked. 

A creeper ; leaves eaten. 

IjoavoH oookod and eater. 

A large tree; fruit eaten. 
Seedri contain oil, whioh 
is used occasionally by 
natives in Natal. 

A small plant ; roots oookod 
and entoii 

Berries of plant eaten. 

A oiiH^per : leaves eaten as 
Hpinaoh. 

A tree, tin berries from 
which are oaten. 

A Nmall plant , the loaves 
(‘nteii 


aiuui.) w. 11. n., 

Octuln r 21>, 181)7. 


DCn -MISCELLANEOUS NOTES- 

Thk DibeCTOR liiiH Ih‘»‘ 1 i ii|>|Niiiiicil a U(>\al Coiiiiiutwiinivr 
for the I’ariH Kxhiljition of I'.MKK 


Mb. WUiLlAlt Henky JohnsoNi !i iiu‘iuln' 1 ' ol the BurdeniiiR 
staff of the Koval (ianlens, and formerly in the employ of the 
Marauees of HaliHlmr> at Hatlielil IIouHe, has been appointiNl, by 
the Secretary of State for the Colouiea on the reeummendation of 
Kew, Acting Curator of the Itotuuic Station at Aburi during the 
abeence on leave of the Curator, Mr, ('. H. Humphries, from 
the Colony. Mr. Johnson left for the Cold Coast on the 
19th Jannary last. 


Sir Cborue Kinm. — T he jMiHtH ol SujH'rinteudent of the Koval 
Itotauic Cardens, CalcntU^ and of the Covummeiit Cinchona 
Plantations at MnngjHio, wen* vacated, on February 28, by 
Brigade-Surgetm Lient.-('oluncl Sir Ceorge King, K.C.I.K., F.B.8., 
vrho had held them sineo 1871. He had previously been 
advanced in the Order of the Indian Empire in the Eevr Year's 
Oaaette. 

The success and brilliancy of Sir George King’s adminlatraH on 
of his arduous and difficult posts has commanded equal adn^M* 



tion in India and at home. He has practically remodelled tiie 
landscape effects of the famous Gardens under his charge. He 
rebuilt the Herbarium building on lines somewhat si^lar to 
those adopted at Kew, and, by his personal indefatigable enern, 
made it one of the great botanical collections of the world. He 
loyally supported Sir Joseph Hooker in the preparation of his 
vast undertaking, the Flora of British India^ by the copious 
supply of specimens, drawings, and other material. On his own 
account he initiated the splendid series of the Annah of the 
Royal Botanic Uardmsy Calcutta, which supplements the FUrra 
by fuller descriptions and life-size figures. Seven volumes have 
been issued by the Government of Bengal, whose enlightened 
support Sir George King has never failed to enjoy. 

In his admininistration of the Cinchona Plantations, Sir George 
King has had to overcome great technical difiiculties before he 
was able to realize the original design of the Government to 
supply the people of India, on a self-supporting basis, with 
quinine at a nominal cost. This was finally effected in 1893, and 
a dose of five grains of quinine can now be purchased at every 
local post office for a i)ice, or about a farthing. ^ 

The following extract from Sir George King’s Annual Report 
for 1892-3 describes this momentous event in his own words 

Sale of qaimne at pont-offices . — The chief event of the year 
has been the organization of the system by which quinine, 
made u]) in doses of five grains, is offered for sale at most of the 
post-offices within the Province of Bengal. Each dose is made up 
in a neat closed paper envelope, and is sold for one pice. Each 
|)acket carries the royal arms as a guanuitee of genuineness, 
together with brief iiistractions in the vernacular. To encourage 
the post-office officials to jiush the sale of these packets, a small 
commission is allowed, and considerable facility is offered for 
replenishing of stocks by ijost-masters ; the parcel-rates for trans- 
mission, however, bear rather heavily on the scheme, and I trust 
some means of lightening them may soon be iound. When the 
scheme was suggested last year, it very soon became obvious that 
one of the first conditions of success would be to find some means 
of making up the packets by which adulteration and lose from 
pilfering and careless weighment might be reduced to a minimum. 
It was therefore decided by Government to make this matter over 
to the Jail Department. The quinine is therefore made over from 
the factory to that department in bulk, and by prison labour it is 
sub-divided into pice |)ackets, 1,400 of which go to each avoirdupois 
pound. The Jail Department distributes these packets to the 
post-masters, and collects the proceeds of the sales at the various 
post-offices. A dosi' of pure quinine is by this means put within 
the reach of any person within the province who has a pioe to 
buy it with. Thus at last, after thirty years of effort, has Ae end 
been attained which the Government set before itself when the 
growth of the medical cinchonas was begun in British India* 
That end was thus expressed in an early Government resolutten 
on the subjeot * To put the only medicine that is of any use in 
the cure of the commonest and most fatal of Indian diseases within 
the reach of the poorest.’ ” 



Tlie iolloving extimot from the Indittn Forettar (toI. zx., p. 81) 
gives the residt for the first year : — 

"A fovr months ago, ere published a short aoconnt of the new 
arrangements by which qainine is sold at poat>oflioe8 in Bengal, 
the Cmtral Provinoes ana elsewhere, in small packets at 1 pice 
each. Onr readers may be interested in the following figures, 
diowing the valae of sides during 1893 : — 

Rs. 


January 

February 

March 

April 

May... 

June 

July... 

August 

Reptember 

October 

November 

December 


189 

177 

207 

330 

523 

872 

1,305 

34)99 

l,990i 

3,0451 

4,262 

3,402 


Total ils. 


19,702 


** The number of packets actually sold was 1,446,9(K1, which is 
not bad for the first year, an<i shows that the new scheme has 
' caught on ’ and bids Mr to b«* a great saccesB." 

This result could not have been achieved without the “fusel 
oil process of manufacturing quinine," of which the historj’ is 
given in the Keu’ Bulletin for 1890, pp. 31-!)4. This was deviswi 
by Mr. C. H. Wood, formerly Quinologist to the (lovemment 
of Bengal, with the aid and information obtained by Sir George 
Ki^ during a visit to Holland in 1887. The processes formerly 
in use in India, now in great measure superseded, are described 
in Sir George King’s “ Manual of Cinrlwun Cultivation in 
India” (im). 

A scheme for a botanical survey of India was promulgated by 
its Government, February 26, 1891, and Sir George King received 
the official title of its “ Director." In this cai^ity he commenced 
in 1893 the publication of “ Krcord» of (hr Botanical Survey of 
India.” Of this, eight numbers have at present been issued. 

Sir Oeoige King has been sncceeiled in his various functions by 
SvrgboN'Major D. Praik, M.B., F.L.S., F.R.8.E., a dis- 
tinguished Indian botanist, who for some years has assisted him as 
Curator of tiie Calcutta Herbarium. 

In 1888, Sir George King was entrusted by the Government of 
the StraitB Settlements, with the approval of the Secretary of State 
for the Colonies, with the preparation of a "Flora of the Straite 
SettUmeeUe and Malay Pmimula.” He has published from time 
to time in the journal of the Asiatic Society of Bengal snocesai-ve 
uapets, ten in all, entitled “ Materials,” for this important work. 
It is to be hoped that Sir George King’s enforced Msure miy 
en ab le him to complete it in a definitive form. < 
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The post of OoTemment Botioilst and Director of Cinehona 
Plantations to the Madras Qovemment was rendered vacant by 
the death of Mr. Ijawson in 1896. 

It has now been decided by the Government of India to separate 
the two appointments. Mr. W. M. Standbn has been confirmed 
in that of Manager of the Cinchona Plantations for five years. 
That of Government Botanist has not as yet been filled up* 
Dr. Bourne, the Protessor of Biology at the IVesidency Collie, 
having acted in the meantime. The Herbarium and Botanical 
Library have been transferred to the custody of the Superintendent 
of the Government Central Museum, Madras. 


By the death of Profehhor Thomas Kirk, on March 8, after 
a short illness, Australasia has lost another distinguished botanist. 
Of Scotch extraction, Professor Kirk spent the greater part of a 
long life in New Zealand. For some time he held the position of 
Chief Conservator of State Forests to the Government of New 
Zealand. His ForeRt Flora of New 2S(»alatid (1889) is a classical 
work which will always maintain his reputation as a botanist, anil 
remain as a S])lendid record of his official services. Latterly 
Professor Kirk has been occupied with a revision of Sir Joseph 
Hooker’s Hatidhooh of the New Ztulaud Flora^ in which would 
have been incorporated the results of further research on native 
New Zealand plants since its publication in 1867. For this 
purpose Professor Kirk was in constant communication with 
Kew, where the types described by Sir Joseph Hooker are 
preserved. Unhappily he has left it little more than half finished. 
A letter received from Professor Kirk, dated February 17, did not 
reach Kew till after the news of his death. But it conveyed no 
intimation of failing health. 


Mr. Frederick Ekob Willey, Curator of the Botanic Station 
at Sierra Leone, died January 18. The Governor, Sir Frederick 
Canlew, writing under date January 23, to the Secretary of Stale 
for the Colonies, recorded bis appreciation of the services 
rendered to the Colony by Mr. Willey in the following terms : — 

Extract from letter from Governor of Sierra Leone to Colonial 
Office, dated January 22, 1898. 

*‘I cannot speak too highly of the valuable services which 
Mr. Willey has rendered to this Colony, not only as* regards the 
Botanical Gardens, the creation of which is due entirely to his 
skill, ability, and energy, but also in promoting an interest in 
agriculture and gardening on the part of the community, and 
I fear that he met with his death in the furtherance of this end, 
for at the time he contracted the fever he was engaged in 
inspecting farms in order that piises might be awarded for the 
best cultivated ones at the approaching Agricultural ExhiUtisoi. 

Mr. Willey was a eonsdentious and good officer, and deteled 
to his work.” 
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An aooottnt of the Btetion (with a plan) waa slTen In the Kew 
Biiltetin of laet vmr (pp. 

Mr. Willey’s death was totally nnexpeoted. The most recent 
news of him and his work is contained in the following letter to 
a member of the Kew staff from Mr. Ijonis Gentil, whose appoint* 
meat as Agricnltnial Expert to the Government of the Uongo 
Free State was recorded in the Kew Bulletin for last year 
(p. 333) 

On board m. “ Coomaasie,” 
October 22, 1897. 

Or the 20th of this month at 8 o’clock a.m., the Sierra Ijoone 
chain of hills aupear«>d in sight. What a difference between the 
arrival on the West Coast of Africa and the Canary islands ! In 
Africa it is marvellously beautifnl and the vegetation runs down 
to the very sea ; in Grand Canary a few green spots (Ilanana 
cultivations), houses flat>roofed, and hills of volcanic sterility. 
Our ship anchored about a mile from the shon>, and after the 
sanitary visit of a native doctor, the ship was invaded by crowds 
of black men. About 80 were engaged by the captain in order to 
work the cargo out of the ship at the Congo. Other natives came 
on board by small boats and di«l their best to get passengers to 
have a run on shore. Still, by playing with feet and elbows I 
managed to find a suitable place in a small boat with a young 
native of Sierra Leone, who promised to pilot me through 
Freetown. Before arrival, 1 had carefully read the Octolter 
number of the Ketv Jittl/eUn, and knew that if 1 could reach 
IVidemba Road, I would not be long before finding the ('urator’s 
house at the station. Funny art> the impn'ssions a man gets when 
setting foot for the first time on the black continent. Some of 
the natives are lying down laaily, others going on slowly with a 
Ing basket or a ]K>t on their head, others comfortably carried in a 
hunmock. The roads and the streets are not paved nor asphalted 
bnt covered with a nice verdure where a species of little sheep 
feeds. You meet black people dressed in the last European 
fashion, some others in varie^ted colours, and others again a la 
Mcmieur Adatu. Arriving in Pademba Rood, 1 inquired at a 
baasar shop where I could find the liotanic Garden, and immedi- 
ately the shopkeeper showed me a church close to the gate of the 
garden. I reached the gate (a fine one) and followed a splendid 
main po^ bordered with beds planted with Crotons, Acalyphas, 
Amaryllis, Roses, Cannes, Ac. A man was catting the grass in 
the lawn with a machine I I am in the Botanic Chmleu, no doubt 
about it. I go on, the Kew Bulletin plan in hand, and find a fine 
honse before me. Silence reigns everywhere. I must say it was 
about 11.30 a.m. Mr. Willey do I shout ; no answer. Mr. Willey 
I again shout a little mure loudly, and directly on answer comes 
from the first Isading. A nigger arrives and shows me the way 
up. I find myself in a qisciona room lighted overadosen 
huge windows. Willey is there in good health. What a splendid 
view from the honse I Willey saw the riiip coming to the 
harbour, but he was not sure if 1 would be there. While talking 
of Kew, its oiBoial and gardener friends, I am apoiiging my itoor 
head to eool it There we lunch wiGi good appetites, and iMt 
for the first time the unripe fruit of VarioaPe^^a as a vagethbln 



in tgBte, colour and appearance it does not differ mudi Aw the 
vegetable marrow. After that we agree to facilitate digestiein by 
a walk through the garden. As f^ as I know, and from what I 
have seen there is not much in Sierra Leone as regards gardens, 
and 1 was surprised to find such a beautiful one as WilleyV 
What captivates the attention of an European visitor is to find 
there in fiower the majority of our favourite garden plants such 
as dahlias, roses, cannas, zinnias, fuchsias, besides African species: 
musas, coffeas. Cocos nudfera^ Carica^ Ac., and also the favourites 
of our continental glasshouses: Allamanda^ BmAgainviUea^ 
Russellia juncea^ Teroma starts^ Thunhergia erecta^ Poinsettia^ 
Lantana^ Acalupha^ Croton^ Ac. Here is a list of plants I saw in 
fiower in the Botanic (harden ; I am taking them as they occur 
in my pocket book : Tnlmni(vmontana ct^ronaria^ PancraUutn f 
IfiomcBa Quamoclitj Salvia coednea^ Solamm Mehmgena^ 
Tecoma starts^ Vitica rmoa and V. rosea^alha^ Datura suaveolem^ 
D, chlorantha^ ImpatienR^ Jasmifittm Sambar, Lantana horrida^ 
Mf*ypvia vTiicta^ Ixora Frasen^ Acacia famesiana^ Amarafithus 
(different ones). Acacia Catechu^ Chtorm tematea^ Aristolochta 
chgatiH^ Cajtfticinii annmnn^ Bixa Orellana^ Barleria (the 
same as 1 had in 17a, at Kew, fl. pale blue), BryophyUum 
cahjcimim^ Ixora maxima^ Hibiacas Gloriosa Sf^perbaf 

Thevetia nenifoha^ IIippeaHtntm equestre^ Melia sempervirmHj 
Acidatithera a*qmnoctiaUsy Allamanda Hnidcrsoni and A. 
uenifolia^ Afstonia macrophylln^ Clerodendrofi fallax^ Abroma 
augasta^ Begonia sp,^ any amount of Cassias (^rida^ Fistula^ 
aUzta^ occidentalism glancam alba\ Sesbania grandijloram Poinsettia 
palchcrnniay Nertnni Oleander (splendid), Spai^odea campanu^ 
latfim Psoralea pinnatam PetiveHaalhaceUm Baahinia megalandram 
h. variegatam Cannas, roses, Cicmlpima pulcherrimam Plumbago 
capensis alba. In the tank : Nymphcealjotns and N. stellata. 

Therein a plant, a Lantana vnth. spines (/ff/rncta f), a species 
from the Capo, which makes a pretty border about one or two feet 
high and covered with fiowers. I saw also several wonderful 
specimens of the Cashew'-nut trees {Anacardivm occtdentole) giving 
plenty of shade and at the base of which Willey has established a 
fernery composed of wild species. A few orchids are also placed 
on the trees. 1 noticed also a tree about 65 feet high, covered with 
bright scarlet flowers {S^Hitlwdm (amjianulafa). Amongst other 
really remarkable trees in the garden were the rain tree {CalKandra 
Saman)m Melia Azadirachtam two giant specimens of Adanwmia 
digitatUm Pmidana reguty Achras SapotUy the Jack-fruit (Arfo- 
carpus integHfolia ; in fact, it was a fine lesson to me, that visit to 
one of the West African Botanic Stations. The nursery especiaily 
interested me with its peculiar way of shading either an 
interplanting of banana trees or by roof of dried palm leaves, 
about three feet from the ground. I saw there many of the S[ew 
seeds given to Mr. Willey on his last return germinating freely, 
also thousands and thousands of Kickxia afrioanay and at least 
20,000 Ooffea liherica. What a beautiful tree is the Siena Leone 
coffee {Ooffea stenop^lla)^ with its bushy appearance, snuJI leaves 
and juetty berries. Willey showed me a j^ant of Ma$iihat OUutievH 
which hsMl been sown twenty months ago, and has fuaohed in 
such a short time twenty feet in height ; what a very great ibbowI 
of rain does that colony get. Along the beautiful wilki laid out 



with 80 maoh eore there are holee four and fire feet deep made by 
the heavy mini. Even the bridges bnilt over the stream have 
anflered. 

Exonse my adding that while I landed on a dreadfully hot day, 
which made me perspire like a ship fireman, I had the opportunity 
to see the Sierra Leoneeses (female) in their pure beauty. What 
a beautiful colour of skin tney have ; it is not black, but a pale 
brown chocolate. 

The captain of the l^oomassie advised he Would leave Sierra 
Leone at 3 p.m., so that Willey and I took the way down to the 
harbour in time to catch her. Along the strtiot at the front of the 
houses any amount of strong plants of Aeabfpha. 

Now we are going at full s}K»ed towards Boma, about I, GOO miles 
from Sierra Ijeone, without making any other calls on the way. 
The distance between Antwer]» and Ik>ma is r),0(X) nautical miles. 
If we reach the Congo on the 30th we shall bt* glad. 

Believe me, &c., 

(Signed) Lons Gbxtil. 

Bom A, Novemlair 2, 181>7. 

At last ! Ever 3 ’thing is done, all is settloil ! The ** (/oomassio 
arrived at Banana on Fri<lay last at 2 p.in. It anchon*d then^ 
until the next day, G p.m. We arrived at Boma at 3 p.m. The 
authorities there gave me a heA and a (wiir of covers. The following 
day was a Bank holida}* and so w^as the Monday, so that tired and 
snfTering from the action of that wonderful sun 1 was lying down 
nearly all the day long. To-day 1 had to presc^nt myself to the 
General Secretary, who introduced me to the (hnemor. Both 
were charming men. After many oueHtiouH about my studies 
both at home and abroad, they decided to give me the direction of 
the principal, healthiest and most txtended coffoi^ and cocoa 
cultivation of the Free State — 1 mean the equator. So that next 
Thursday 1 shall leave Boma in order to reach EquaUmrville aiiout 
the middle of December. From Boma I tnivel by steamer to 
lialadi ; from Matadi to the river I'lnkissi by railway (?) From 
rinkissi to Leopoldville six or seven days' walking. From 
Leopoldville to Equatimrville (niy luture residence) by stc^amer. 
Beside my own boy 1 have six men to carry my luggage and four 
men for the bed, stores, canteen, water, &v. Next Decemljer 
I ahall be under a verticid sun. As 1 promised you, my next 
letter will give you my impressions of two months of supei- 
intendence of the Government Plantations at the equator. 

The banks of the Congo from Matadi to Boma are beantifnl, I 
may say, just as nice as the Sierra I.«eone coast, but here at Boma 
it is very poor indeed. 

Believe me, &e., 

(Signed) LouiS Obmtil. 


Botanical Kagasino Ibr February. — All the plants figured are in 
eulttvation at Kew. Bichardia ellioitiatia was raised from South 
African seeds by Mr. Knight, gardener to .Captain j^iotf, of 
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Famboro* Burkf Hants^ in 1886 (not 1896, as imqKrinted in ih« 
Botaniioal Magaaine). The Eew plant was obtained from Meaira* 
James Veitch & Sons, of Oheleea, in 1894. It has bright goldm- 
yellow spathes. Paphiopedilum chamberlainicmum^ a Sumatran 
species, is well known under the name of Cypripedium chamber’^ 
lainiaaum^ and was introduced by Messrs. Swder ft Go. Daphm 
hlagayana^ native of the Carinthian Alps, has very fragrant, 
nearly white, flowers, which are produced in March. It was 
brought into cultivation by Messrs. Veitch about 20 years ago. 
DctHysUichys Drimtopsis^ a liliaceous plant from South-east Tropical 
Africa, was brought to Eew by the late Mr. John Buchanan, in 
1892. The small, white flowers are borne in a dense raceme. 
Afiemone vernalin is allied to the British A, PxdmtiHa. The plant 
figured was collected in Switzerland by Mrs. Thiselton-DyeiL 
in 1895. 


Report on Bconomic Besouroes of West Indies. — ^As stated in the 
Kew Bulletin for last year (p. .*139), the Secretary of State for 
the Colonies expressed the wish that the Memorandum en 
the ** Agricultural Kesources and Requirements of British Ouiana 
and the West India Islands,** which was appended to the report 
of the West India Royal Commission, should be issued in a more 
convenient form. It has accordingly been issued as an additional 
volume to the Kew BultHiny with the following prefatory note 
by the Director : — 

The West Indies possess a large extentiof fertile soil, as well as 
a varied and favoured climate. No part of the earth’s surface 
seems destined by Nature for a happier prosperity. That con- 
dition 16 , unhappily, not realized. Their condition is far from 
flourishing. Occupying an area nearly as large as that of the 
British Isles, little more than 2 per cent, of it is cultivated at all, 
an<l only 7 iier cent, of that which admits of cultivation. Yet 
they are capable of jiroducing every kind of tropical produce, 
and in the temperate countries of the New World possess a ready 
and ample market For at least a hundred years' past no eflfort 
has l>een wanting on the part of the home Government to supply 
them with plants from all parts of the world which would form 
the foundatidn of cultural industries. 

To examine the causes of their present distress, Her Majesty 
the Queen was pleased, in December, 1896, to appoint a Commimion 
of Enquiry, composed of men of exceptional abiUty and experience. 
With the assent of the Lords of the Treasury and of the First 
Commissioner of Her Majesty’s Works and Public Buildings, the 
Assistant-Director of the Royal Gardens, Eew, was attached to the 
Commission as ^Expert Adviser in Botanical and Agrioultuml 
questions.’ The Commission proceetled to the West Indies in 
January of last year, and issued its report in the following 
autumn. 

**To this report the document reprinted in the present volume 
was added as an appendix. It was drawn up by the Assisfeant- 
Director for the use of the Commission. Dr. Morris’s residenoe 



in the West Indlee, hie repeated vielte to them, and hie intimate 
knowledge of their oenditlona, have enabled him to prodnoe an 
aooeimt as aoehrate ae it Is impartial of their natural and economic 
reeonrcee, which le certainly more complete than an vthing hitherto 
arallaUe. Why the West Indian Colonies haTe failed to reach 
8nooe«i and in what direction the path to it lies in the fntnrci can 
be readily understood by anyone who will take the trouble to read 
these pages. 

^At the conclusion of their n*port the Cemmissionors bear 
testimony to their value in tlio ftillowing torinH : — 

***We have had in tlie course^ of thin report to r(»fer frequently 
to the ver}^ interesting and valuable survey supplied by Dr. Morris 
of the agricnllural resources and requirements of the ('olonuMi 
visited by us, which forms Appendix A. in tliis volume. Dr. 
Morris’ presenct^ with the ('ommission has l>oen of great 
advantage to ns ; no adviser could have been assigned l^etter 
qnalifiedi both by general and local knowledges to assist and 
inform us in regard to botanical an<l agricultural (luestions. 
The Report which he has ])repared bears witness to the closeness 
of his study of these questions, and the assiduity with w'hich he 
has collaborated throughout the course of our inquiry to further 
the purposes of the Commission.’ ” * 

“The Secretary of State for the (’olonies liaving desired 
that this Appendix should be issued in a more accessible 
and convenient form, it vras oventuully decided tliat this should 
be done in connection with the AVir /it/Z/Wio, the pages of which 
contain a large mass of information e<»gnatc with tin^ subjects 
enquired into by the Commission. 

“The opportunity has be^^n taken to carefully revise* it. Under 
each Colony a brier account has be<*n addeel within brackets of its 
botanical organisation, as well as lists of books and pu]>ers which 
may be consulted for further informaition. 

W. T. T. D. 

Kew, January, 1898.” 


Work from Jodrell Laboratory. — During the current session of 
the Royal Society the folloiidng communications have been 
made to it relating to work carried on in the .Jodrell Laboratory- : — 

November 18, 1897. 

Note on the Influence of very Ix>w Temperatures on the 
Germinative Power of Seeds. By Horace T. Brown, F.R.8., and 
F. Essombe, B.8c., F.L.8. (Pror. IiJ<, vol. 62, pp. l^KI). 

Seeds of 12 species were subjected for 110 hours to the 
tempsntnre of liquid air ( — 183^ C. to - 192^ C.), and afterwards 
allowed to germinate side by aide with seeds which had not been 
so treated. Perfect plants developed in both cases, similar In all 
respect!. Since no metabolic changes are possible at these low 
tempemtures, the authors conclude that there are none in reating 
seea% although these still retain potentiality of life. 



On a new Genu of Lyco^i« 0 oeoiia Oonei fMn 

the Ooal-measnreBy founded on the Lepidodmdrm Spmeiri of 
Williamson* By D. H* Scotty M.A.| Ph.D., F*R.S.» Horn 
of Jodrell Laboratory, Royal Gardena, Kew (Proc, mJS* 
Yol. 62, pp. 166-4). 

The aporophylla are of peltate form, consisting of a short 
cylindrical pedicel, expanding into a relatively large lamina. 
The sporangia are approximately spherical bodies ; unlike those 
of Lppidmtrohm^ they are quite free from the pedicel, and are 
attached by a narrow base to the upper sniiace of the lamina, 
where it begins to expand. 


March 3, 1898. 

On the Depletion of the Endosperm of Hot^deum vulgare during 
Germination, by Horace T. Brown, F.R.S., and F. Escombe, B.Se., 
F.L.S. {Pr()c. vol. 63, pp. 3 — 25). 

The authors investigated the relative roles of embryo and en- 
dospenii in the deph^tion of the latter during the germination of ^ 
Hordeam vulgare var. diHtwhtm. They came to the conclusion 
that there is no evidence of ally vital activity in the amyliferous 
part of the endosperm during this process, but t^t some 
am 3 ’loh 3 ^drolysis, and the principal part of the cytohydrolysis, is to 
be ascribed to that peripheral part of the endosperm Imown as 
the “ aleurone-la 3 'er.” 

The embryo was shown to have marked amylohydrolytic, but 
\ery feeble cytohydrol 3 tic power. 

It is suggested that one function of the aleurone-layer is to 
protect the lifeless ain 3 liferouB part of the endosperm against 
inimical external organisms. 


On Apogamy and the Development of Sporangia upon Fern 
IVothalli, by William T^iig, M.B., B.Sc., Lecturer on Botany, 
Queen Margaret College, and A. Clark,*' Scholar, Glasgow 
University {Proc, vol. 63, pp. 56 — 61 ). 

Since the year 1874 it has been known that the prothalli of 
certain germs were capable of producing the fem-plant by 
vegetative growth, without the intervention of the sexu^ organs. 
To this phenomenon the name ** apogamy " was given by De Buy. 
For the further study of this peculiar mode of devdopment a 
series of cultures was commenced in the greenhouse at^hed to 
the Jodrell Laboratory, in November, 1895. The results, which 
have been described in full, in a paper communicated to the 
Royal Society, justify the expression of the belief that apogamy 
will be induct in many fern prothalli under suitable conditions 
of cultivation. All the eight species investigated became 
apogamouB, and in the case of two of them {Srolopmdrium vtulgare^ 
Sm. and Nephrodium dilatatum Desv.) sporangia were produced 
on the prothallus. The conditions to which these prothalli were 
subjected were long cultivation, which was renderra possible by 
avoiding the access of water from above and exposure to direct 



64 


winltglit. Th% awmmption of wjpp^phpip ohonetaro 'wm WNially 
iveoodod by Whoii^ in tho form tad tmtiim of tlio protlialliii. 

Tho BiioooaB of those cnltnree has led to an osarntnatioti of 
prothalli grown in the pits of the Royal Oardens. These freqMntly 
attain a considerable sise before bearing a ^roong plant ; a number 
of prothalli in different pots were found to be apogamons, a single 
prothallns not unfrequently bearing a large number of buds. 
A^idium frondtmim^ Lowe, may be speoially mentioned, since 
in it the apogamous development of buds was clearly due to the 
culture not having been watered, since normal embryos were 
produced when this was done. 

It is possible that these facts may be found to possess a practical 
application in the cultivation of the rarer ferns. For, as the case 
just mentioned showed, a single large prothallus may produce a 
number of buds, while it is exceptional for more than one normal 
embryo to be formed on a prothallus. Further, by eliminating 
the sexual process varieties may possibly be found to be trans- 
mitted more truly, although on this latUT point the facts do not 
at present justify a definite conclusion. 


Vorth Wing of Temperate House. — ^The contract for the erection of 
this building, which will complete the whole structure in accord- 
ance vrith the original design of Deciinus Burton in IHfiO, was 
entrusted by the First Commissioner of Her Majesty's Works and 
Public Buildings to Messrs. Mackenzie and Monctir, of Edinburgh. 
It is ho|ied that it may be completed during the present year, it 
Is proposed to devote it to Himalayan and cool temperate New 
Zealand plants. 
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DCIIL-BOTANT OP ASHANTI EXPEDITIOH. 

Military operationH neldom afford much opportunity for 
Rcientiflc rentwch. The Ashanti expedition, 'which left this 
country at the end of 1895, proved, however, an exception. 
Siir^^enn-Oaptain H. A. Cummins, who had done some useful 
botanical work in India, volunteered for service in the hope 
of being able to obtain some collections from the interior. One 
of the medical staff having at the last moment been found 
physically unfit, the late Sir William Mackinnon, the Director- 
General of the Army MedicSl Department, appointed Surgeon- 
Captain Cummins on the n'commendation of Kew. 

He succeeded, under considerable difficulties, in bringing back 
a collection of some 200 species, which included nine which 
were now, besides one ne^ genus. The whole has been worked 
up by himself, at Kew, except the mosses which were determined 
by I^ofessor Brotherus, of Helsingfors. 

An enumeration of the collection is given below. The 
following notes were drawn up by Surgeon-Captain Cummins on 
the physical and botanical characters of the country traversed by 
him : — 

The following information is taken from the notes which I 
made during the expedition. 1 travelled from Cape Coast Castle 
to the Moinsi Hills, which are 150 miles inland, and as I was 
stationed for three weeks at Assin Yan Kumassi, 58 miles from 
the coast, I 'was enabled during that time to collect specimens of 
the flora and obtain information about the country. 

I.— Physical Fbaturks. 

Extending from the coast line to'wards the interior the land Is 
undulating as fw as the river Prah (74 miles). The soil appears 
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to be oompoeed chiefly of ditl&teprated granltio rock mixed with 
a largo amoont of Yogotablelmatter, forming a loamy soil usually 
of a black colour, but sometimes reddish from an admixture of 
iron ore. From the Prah to the Moinsi Hills the undulations 
become more pronounced, the elevations alternating 'with tracts 
of low swampy ground uutU a height of 1,500 feet above the sea 
level is attained in the Moinsi Hills. From the coast to the river 
Prah rocks seldom appear above the surfece of the ground, but 
beyond that river they are frequent, and the beds of streams are 
rooky with many boulders and much gravel and sand. 

The small river at Brafa Rdni, which is sitnat^ at the foot of 
the Moinsi Hills, is said to contain alluvial gold, and the qnartz 
in the neighb4>urhood appears to be auriferons. 

There is nothing very nnnarkable in the vegetation of the 
Moinsi Hills : it resembles that of the surrounding country'. The 
bills have a local elevation of aliont .‘WH) feet and proliably consist 
of granite. The drainage of the general Hiirfao(» of the land is 
Impeded by the undulating nature of the grtuind which obstruets 
the outflow, in H<mie loealitien forming Hwain|>s into which 
sluggish 8tr(»amh dischargt* theiiiselveH. 

The river Prjih at 1 Valisii is alwuit 8(» yartls wi<le and has clear 
water and a rocky bed. In the dry seascui it is sliallow and the 
current slow, but in the rainy time of year the water is said to 
rise 30 feet and U» flow very swifilj. 


11.— Climate. 

There are two well marked m*asonH, the ‘^vet’antl the ‘dry.’ 
The former liegius in April and lasts until Kovt^inher, with an 
intermission in August and K<q>temher ; the latter extends from 
December to Mareh, during winch ]H*riod there are occasional 
tornados. In the forest region tluMKrliinate is exceshively damji 
during the whole year. The phenomena now" to In? described 
account for this humidity during the dry season : — 

An immense amount of watery V(i]H>ur is exhaled from the 
leaves of the large forest trees during the bright sunshine, and 
soon after sunset this hecomt^ condensed, owing to the fall of 
temperature, into a thick mist which extends over the whole forest 
region, and where ‘clearings’ have l>een made reaches to the 
ground and htK'omes disiiersed only when tlie sun is again high 
in the heavens. 

In addition to this, free <lrainage of the soil is hindered by 
the conGguration of the country, and, eoiisequeiitly, the level of 
permanent saturation is very near the surface. Kvaporation may 
be neglected as a factor in assisting in drying the land, as the 
thick vegetation impedes the circulation of air and is impenetrable 
to the sun’s rays. Consequently all the atmosphere below the 
summits of the high trees remains at saturation point and is very 
slowly replaced by fresh air. The perpetual gloom and humidity 
in the forest favour the fermentation of dead vegetable matter 
which is so plentiful, and products of decomposition are rendered 
evident by the unpleasant smell which perv^es the air. 

Judging by the nature of the diseases from which persons 
foreign to the country suffer while residing there, it is evident 



that the eott lormea mlteble nldiui to the Of fpif 

nudidal pereeUe t luittves suffer^ but to a loM extent* 

The rainy eeason ie the moat unhealthy time of year, 

in.— Vegetation. 

Two very distinct regions exist which merge into each other. 

1. The so called ^ bush.’ 

2. The forest region. 

The ^ bush ’ forms a belt along the coast for many miles trarying 
in width from 3 to 25 miles. It consists of a dense undergrowth 
of erect, scandent and twining shrubs with comparatively few 
grasses, sedges and other herbaceons plants, the whole being matted 
together into an impenetrable thicket. Small trees occur at 
intervals, and a few miles from the coast huge cotton trees 
(Bomhar ImmiofiozmHe) appear. At Akeoful, 15 miles inland^ 
forest trees become fair]> uumerons, increasing up to Mansti, 
42 miles inland, where tlie dense forest region commences. Clauqip 
of bamboos gro^\ lo ii gieat size and in large numbers wherever 
the ground is swiiini)> Villsiges are verj iiuiiieious as far as 
Mansu, aiul each pohseKscs a tract of culti\ated land. The natives 
plant ninlirfigeouH tnM'i, comnionl\ ligs, in <nid around e\ery 
village lor the beneiit of the shade aiforded b} them. By the 
road-side hedges of Jattophn Ci(na% which posbesses a copious'^ 
white milky juice, arc^ frequent. StnphanthHH ffratus and 
aV. aanut nhsus are common chiiibers witli handsome flowers, 
us ar(‘ also IiMtma t n<dmaio and 1. invnhu raia^ the former 
luiMiig conspicuoiiH ])urple ilowtTH. PttsHtJhru fwtidn^ Comia 
Am( 4 r(tttfNs sfnnoHn>^ ami the prickly climber, Acacia 
pcHiiaUty also occur. Slfjnantlui*4arhorcsc4*ttH.,VL tree which possesses 
very large leaves, each ot the six leaflets being over a foot long, is 
of not infrequent uceiirrenco near Diuiqnah. Sedges and grasses 
are to be seen in small ^umbers. Many plants which are in 
abundunee in the forest first make their appearance at Dunqiudi. 
The ponds from whicli drinking water is procured are frequently 
covew^d hy Ptstui St rat totes ; this plant is said to have a purifying 
effect on the water. 

The forest region eomnieiH*e8 about Maiisuaiid is said to extend 
to the Kong mountains The trees are of great height (10(1-200 
feet). Amongst them the cotton trees {Bombax) are remarkable 
and ver>' iiiinierous , each has its smooth clean trunk free from 
epiphytes and climbers, which here And no foothold, and radiating 
from the base large liuttress-roots. Far above the tops of the 
other trees the branches begin to come off and carry in the fall 
sunshine the spreading foliage. The buttress-roots deserve farther 
description ; there are generally five or six to each tree, and the 
part above ground varies in length from 3 to 12 feet ; in thickness 
they vary from to 4 inches at the borders, and when cut to the 
required sise are used by the natives as doors for houses. 

Other trees of the forest belong to the following genera Coto, 
StercuUa^ Carapa^ Eriodendron^ Manodom^ Acacku ATbixma^ 
PtnUibclMkra^ Ltmcfiocarpus^ Kickxia^ Ficm^ Masanga^ Moearanga 
and Diospyratn. 

The mvee of the trees form an almost uninterrupted layer of 
foliage which intercepts the sun’s rays and causes a perpetual 

16829 A 2 


66 


ffloom beneath. The majority of the high trees are deeldiions» 
forming a marked eontraat to the shrobs composing the under- 
growth. which are all evergreen. 

The undergrowth consists of various kinds of shrubs and 
scitamineous plants, aroida, and melastomaoeous climbers. Vines 
and prickly scandent palms, forming Hanes, in thickness from a 
thread to several inches, wind round each other in their struggle 
upwards towards the sun. 

To the north of the Pmh the trees are more closely set, 
branching as a rule within 20 feet of the ground, and are covered 
by creepers which do not seem to ini|)air their vitalit,v. Epiphytic 
shrubs, ferns, and orchids are to be seen near the tops of the 
highest trees. Dracienas and palms are comparatively common in 
the undeigrowth. 

When travelling through the forest many interesting and 
beautiful plants are seen. Cnninn mfidrrianum is one — a very 
handsome siiecies, the flowers of which are white and fully four 
inches long. HtvmnnthuH has a head of bright 

red flowers, and is very frtHjuent. The small flower heads of 
Thonningia mngmnea appear above the ground like small retl 
stars. Vanilla rrenulata^ with purple and white flowers, hangs 
its long stems from the tiH^es. Mnm^dara iemufoUa has very 
peculiar flowers, coloureil w’hite and yellow, flecked with purple, 
resembling a large spider ; thest* flowers, although three inches in 
diameter and very iiumerous, are seen with difficulty owing to 
their resemblance to tlie surrotiiidnig foliage. In many plac*es 
the ground may bt* co^<^^*dwlth the fallen flowers of A’/vof/cn- 
dron anfrartumamy wliicli is a very loft\ tret .V species of 
l{haphi^}phora (described in the Kew lUdli'hi , 18117, p. 28ti) is a 
common climlicr, and it 8ei>ius stningc* tliat it sliould not have 
been earlier noticcsl. Crphnehn itedunnilttms is a ^ery" common 
undershrub. Amongst other plants forming the undergrowth 
may be mentioned species of Olganthua, Mtatsirnday als<» 
PauUinia pinnatny Lef^a mmhudnu, AnuHlroithyUnm ofHiruWy 
Calamus deform fusy Draania arlmrea, Gouantn /mij/i/Wa//i, 
Selaginrlla Sfvfiif/ciis, Cardtosjrt*nnuttt mnesrniHy Hnstena sy>., 
Haronga panirulata^ Ourolxi echuuitn^ species of Cyaihulay 
Acfiyranihes and Arnuty Ptyer umMhthnny Ihmcoi'sa sp. and 
many others. 

Scitamineous plants are numerous. Kpecies of CfMtuH are 
frequent, and have large yellow' or w’hite flowers in a dense spike. 
Species of Phrynmmy Amumam^ CannUy Calathm^ Arc. occur. 

A few grasses were found, Pameum orahjohnmy Pnspahtm 
(xmju/gatumy Cmiotheca laypntea^ &c. Sclvt m Barteri is an 
extensively climbing, very scabrous sedge. 

Ferns and mosses are fairly frequent. Among the ferns are 
Nephrolepis acutUy Pierts spthulfJn'Uy &c. 

llie orchids were few and had inconspicuous flowers. The 
following may be mentioned i-^Megaclinium fakaiuniy Poly* 
stachya ramulosay Polysiachya affiniSy LisUmtaehys 
Severn commelinaceous plants oecuriW, e.g.y Aneiiema spp^ 
Palistda prionastachysy a plant eight feet high, with purple 
flowers ; PtMia cundmsaUi is to be found from Mansu Inland. 
The berries of this plant are of a intense metallic blue colour. 



IV.— Agmoulturb. 


The syetem employed by the natives in the forest region is 
simple. The trees are cut down in the area selected for Che 
* clearing * and the tranks removed, if not too large and heavy, 
otherwise they are left to rot on the ground. All the under- 
growth is then cleared away. The moist condition of the ground 
and foliage prevents che use of fire for this purpose. When the 
clearing has been satisfactorily accomplished the soil is lightly 
turned up and tubers, seeds, &c., are planted. The following are 
generally found in cultivation : — ^plantains, Indian com, pine 
apples, sugar cane, yams, l)eans, ochros {Ahelmiachm e 9 CHlenlu 8 \ 
papawB, cassava, chillies, castor oil, egg apples, cotton, cocoa-nuts, 
oil palms. 

A distinction has beeix made Ioc<iily between plantains and 
bananas ; the former never become soft when ripe and require 
cooking, while the latter can be eaten raw. 

Very little trouble is taken to keep the land clear of weeds, 
consequently numbers of small herbaceous plants spring up and 
cover the surface of the ground. 

Growth IS extremely rapid in the rich soil. Ginger plants grew 
18 inches in three weeks in the * clearing* at Assin Yan 
Kumassi. 


V.— Economic Products. 

Plantains are largely grown, and form the principal food of 
the inhabitants. Indian com is extensively cultivated and grows 
freely. Sugar cane is grown in many of the villages. Pine 
apples are found all over the country in such a way as to lead 
persons who have travelled far inland to believe them indigenous. 
Tola, rubber and gum trees grow plentifully in the forest region, 
and are reported to be more numerous in the districts around 
Kumassi. Palms producing * wine ’ and oil are to be found in most 
^ clearings * ; the ‘ wine ' is obtained after the tree has been felled, 
by applying heat to the summit, the heat causing it to exude from 
wounds made near the base. Oil is obtained from the fruits. 
The cocoa-nut grows as far north as Assin Yan Kumassi, and the 
bread-fruit tree at Prahsu* The Indian mango tree (Mangifera 
indica) is cultivated, but does not appear to ripen fruit. The 
leaves, flowers and young branches are usually injured by ants 
and other insects. 

The cola nuts in the region of Assin Yan Kumassi are 
obtained from CoUi cicuminata^ R. 6r. These trees are plentiful. 
The natives of this region obtain rubber from Kkkxia afrimtia. 
Spiral grooves are cut in the bark of the tree from which the 
rubber flows. This tree has a widespread reputation for 
yielding excellent rubber. Tahernmmontana crassa yields, on 
incision of the bark or fruit, a copious supply of milky Juioe 
which gives good mbber ; it also grows at Assin Yan Kumasai. 

Gum exudes from the bark of many leguminous trees when 
wounded, and soon hardens on exposure to the air. 
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Trees prodnoiiig valnable wood an^ in quantity \ auloiigsi 
them is CaraiHi aujfannutfs^ vrhioh is probalily the " Daata ’ 
of the natives $ the wood is hard and dark. The so-calied 
^^Aman** has a white close^grainod wood ; the probably 

a speoies of Atbizzia^ has a red wood. A tree yielding wood 
called ** Quanta ” is also iitilistHl. Tho “ Odooni (Chloiroplutvu 
ejDcelsa) is said to be plentiful, and its value is well known. 

The cotton irw {Bomhax) has a soft, white wood, and is 
employed by the native carpenters for making canoes, stools, 
Ac. ; its brittle « cotton ' is nsod for stuffing pillows and 
mattresses. The long offshoots of several iialms make excellent 
canes, and are much used for binding when making huts. 
Bamtoos grow as far inland as Fiiinsoo : the African is not so 
skilful in utilising this grass for his net^ds as the East Indian. 
Native carriers take all the merchandise to the (»oa8t except 
timber, vrhich is, 1 believe, iluated down the IVah river during 
the rainy season. The former nietho<l is very unsatisfactory, 
being uncertain and expensive. A railway is urgently re(|uin*d 
for trade purposes. 

VI — C'ONt’LrDTXU Hbmahkk. 

The great prevalence of malarial fevers renders the forest 
region quite unfit for Enropean residence; tin* intensity of these* 
diseases is increased tenfold when the soil is turned n]>. 

The physiqne of the natives is goo«l, but they are very indo- 
lent and euperatitious, and the avt*rage mental capacity is small. 
Domestic animals were coiujuimtlvely few. Small oxen apjMMirefl 
to lie the only kind of animal which k(*pt in good comlition on 
the rank herl^e. The shf^p, goats, pigs and dogs seen were 
small and stunted in gr<iwth, and usually suffered from soniu 
skin disease. Common fowls were kept in every village, but wen* 
leggy and lll-flavonred. 

The Mrtion of the main road «*xtending frf>m Mansu to 
Knmassi becomes obstructed in many places by trunks and 
branches of trees after a tornado. Tlie force o£ the wind is most 
felt at the edge of a clearing or near the road, when* support from 
the natural snrroundinge has been partly rem<ived. 

The unhealthinesB of the country is a great hindrance to the 
employment of European agents, but if a railway i>enelrated the 
forest xone, establishing a rapid moans of communication with 
the healthy mountainous Interior, as has been done in India, it ib 
most probable that a great diminution in the death rate among 
Europeaiis would be the result, and trade in the vegetable and 
minerol products of the country could l)e carried on without the 
present limitations. 

The friendly commercial intercourse thus established with the 
natives of the Interior of this wealthy land would have an advan- 
tageous influence on the neighbouring native States, and Urns 
bmeflt the Colony. 

11 Y. CUMMINB, 

Surgeon Captain A«M.B, 

London, April 19th, 1896. 
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LIST OF iTANTS COLLECTED, WITH THBIB 
GEOGRAPHICAL DISTRIBUTION AND DESCRIPTIONS OP 
THE NEW SPECIES. 

ANONAOBiB. 

TTvaria Chams, Heauv , — Sierra Leone to the mouth of the Niger. 

Monodora tenuifolia, Denth . — Sierra Looue to the CamaroonH, and 
Ambas Bay. 

Xylopia flBthiopiea, A. Rich, f — Senegambia to Angola. The 
several species of Xyloiua knovm from Uganda, Niamniam 
land, etc., are with difficulty separable. 

MENISPEKMACUi^. 

Ohasmanthera nervosa, From Ashanti westward to 

Sierra Leone. 

Bhopalandria, (gen. uov.). — Sepala ti, 2-serialia, imbrioata. 

Petala nulla. FI. : stamina in columnam apice nndam tmnea* 
tain anthvTas aiqnatitom coalita; anthersB ^6, columnar partem 
snperiorem circunicirca obtegentes et axi ejiis parallelse, locnlis 
distinctis longitudinaliter dehiscentibus. FI. $ ignotus. — Caulis" 
tenuis, ult<‘ s(‘andens. Folia cordata, tenuia. R^emi axiUares, 
minute bracteati, fioribus .V2-natis vel solitariis. 

R. Cumminsii, Stupf (species nniea). Caulia sulcatus, tortus, 
sparse si^tulosus, parco ramosus. Folia magnitndine admodnm 
varia, interdum rudimentaria vel plane suppressa, e basi cordata, 
ovtda, acuminata \ I'l cuudato-acuminata, majora ad 2^ poll, longa 
ail poll, lata, tenuia, T-nervia, supra parce et adpresse setulosa, 
secundum margines et infra in nervos pilosula, infra glauca ; 
petiolus tenuis, ad H poll, longus, inferne tortus. Racemi ad 
2^ poll, long], flexuoisi, graciles; pedunculus ad 4 poll, longus, 
flexuosuH, imprimis basi setosus; bracteae lineares, setulosss, ad 
^ lin. longH^ ; pedicelli tenues, 1-2 lin longi. Sepala ovata vel 
elliptica, obtusa, ad 1 1 lin. longa, demum redexa, exteriora viridia, 
interiora rubescentia*! Cohtmna ataminaha vix 1 lin. longa, 
tenuiter spongiosa ; antherse davidee, vix ^ lin. longSB. 

Assiu Tan Kumasi, Gumminsy 230. Also collected in Fernando 
Po by Mann, 416. 

The plant seems to be allied to AapidiKaryay Parabama and 
Anamirta so far as the structure of the andrcBcinm is concerned, 
but in these the anthers are different in shape and arrangement, 
and dehisce transversely ; and besides Aapidocarya and Parahtma 
have petals. They are all natives of the Indo-Malayan region. 
Dr. Cummins' specimen is wholly leafless, but there are sears 
visible below the base of some of the branches ; in other cases they 
are supported by setulous bract-like rudimentary leaves ; whilst in 
others mere is no trace of either leaf or bract. In Mann's spedmen 
there are the same stages of leaf-reduction noticeable, but there 
are also perfect leaves, the blades varying from ^^-2^ in. in len^ftlu 
The anatomy of the stem and the leaf is characteristic of tibe 
Menispermaoett. 



('APt>ARIDKJl. 

Ojuandiopiis penteplixlU, DO. — Widely distributed within the 
TropicB, resohing North Africa ; probably introduced into America 
from Africa. 

Msrna angbleinis, DC. : — Widely distributed in Africa, sontb of 
the Sahara. 

Vl01iARlB.«. 

Alaodeia snbintegrifolia, limuv. — Sierra Leone to the Camaroons 
and the island of St. Thomas. 

BIXINEjE. 

Oaooba eohinata, OUv . — From Ashanti wt*stWHnt to Sierra Leone. 

HYPERICU(E.E. 

Haionga madagasoariensia, Ch»i»y . — Throughout Tropical Africa 
and the Mascarene islands. 

Malvace.%. 

Sida rhombifolia, Limi . — frenerally distributed in the warmer 
parts of the world. 

Abntilon Avicenna, tiaertn . — Warmer {larts of the world, e\en 
extending into 8. Kurop«<. 

Urena lobata, Linn. — Tropics generaliy. 

Hibiacns eaealentns, Naturalised orrnhhuted throughout 

the tropics. 

Hibiacns diversifolina, Ltnn. — Tro]>i(’H of the Old World. 

Oossypitun barbadense, Lmn. — Widely spread l>> hnniau agene\' 
over the wrorld ; a native of America. 

Btnnbaz bnonopoMnse, Beunr . — Scuegambia to Angola. 

Iriodeadron anfractnoanm, i>r. — Tropics of Africa, South 
America, and eastward through India to .lava and lionivu. 

STERCI’LI.VCE-E. 

Btarenlia 

Cola aonminata, li. Br. — Throughout Upi>er Ouinea to Angola, 
and in Tropical Americti. 

Iknnbeya Buettneri, A'. .SVAm/n.— A shanti, laigos, ami Togoland. 

TlLlAOBA-:. 

Orawia tetragaatria. It Br. — Tn>pical Africa, m‘ar the coast on 
either side of the continent. 

Grewia piloaa, Lam. — ^Tropical Africa and India. 

TriunfbtU rhomboidoa, Tropics generally. 

Maupiohiaceas. 

Triaapis, T. niijmlfttw, Oliv., affinis. 

Triaapis 
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OOKNAO&S. 

Qomphis aibais, Hook. f.—’Eroxa. Siena Leoae tu Angola, and 
'westward to. Niamniam Land. 

Mbliaob^. 

Helis AMdaraoh, Linn. — A. native of Asia, distributed by man 
throngh idl tropical parts of the world. 

Trichilia rnbesoens, Oliv. — Sierra Leone to the Camaroons. 

Oarapa gnyanensis, AuM.— Senegambia to Angola, and in 
Central and East Tropical America. 

Olacineai. 

Heisteria parvifolia, Stiuth. — Seuegambia to the mouths of the 
Niger. The genus is chiefly South American. 

Heisteria, H. parvifoliw. Smith, affinis. 

Khamnba:. 

Oouania longipetala, Homl . — Ashanti to Angola. 

.VMPELIOBAil. 

Vitis Vogelii, Sierra Leone to Angola. 

Leea guineensis, (J. Don . — ^Throughout Tropical Africa and the 
Mascareue Islands. 


SapINDACBjE. 

Paullinia pinnata, Linn. — Throughout Tropical Africa, and 
Madagascar ; and also in Tropical America. 

. Oardiospemum canescens, Wall . — ^Tropical Africa and India. 

Anacardiacb.!:. 

Mangifera indioa, Linn . — A native of India, introduced into all 
the tropical parts of the world. 

COKNAKACK.B. 

Agelsa brevipanioulata, Gnmmims . — ^.4. obliqniF, Beauv,, affinis, 
sod foliis longioribuB angustioribus et paniculis brevibus differt. 

glaber. /2aw> graoiles, teretes. trifoliolata, circa 

H poll, longa, petiolo basi dilatato ; foliolum terminale ovatum, 
iutesprum, breviter acuminatum, e basi 3«nerTe,Tenis circa 4*jugis, 
lU-3 poll, longum, 1^2 poll, latum ; foliola lateralia basi obliqua. 
Flores panioulati, axTllares, 2^ lin. diam., bracteis et braoteoUs et 
peduncnlis brunneO’Velatinis pilosis. Calycis segments 5, ovato* 
aonta, extra spane piloea. Petala Intea, anguste oblonga, oonoava, 
glabra. Stamina 10, filamentis basi connatis. Carpella 5 ; styli 
snbnlati, stigmatibns simplioibns. Fructus ignotus. 

Assin Yan Enmassi, Cummins, 30a. 



Lbgumikos^. 

Doliohos Lablih, Linn . — Cnlti\'uteil thn»uf(h<mt the Tropica. 

Bhyackosia debilis, Hintk. f . — Kxteiida oastwaxilH to the 
CamaroonB and the Oabo(»n. 

Lonohoearpoa sp. : 

Baphia nitida, Aizrl . — From Sierra Leone to the (*iiiiuirooiiB 
and Fernando Po. 

Baphia polygalaoea,i!^i/r^';*. — From Sierra Leone tollie ('ainaiH»oiih 
and Fernando Po, and also in Madapiseur. 

Oaaaia alata, Lmn , — A iiatiTO of America, intro<luced freel\ 
upon the coast of Upi^er (Liiiit*a. 

Oaaaia oceidentalia, Ltnn — Tropien generally. 

Pentaclethra maorophylla, Umth. — Sene^mi>iu lo Luanda, and 
at Mombasa. 

Aoaeia pennata, WitUh — Widely dispersed in Tropical Africa, 
reachinfit Natal and India and the Malayan Islands. 

Albiaaia fermginea, R(^n(h — Senej^mbia t<» tlie Red Soa. 

MKLAKTOMAt'BiV. 

Triatemma Schumaoheri, ihaU. et Ptrr. — Throuc^honl West 
Tropical Africa from Seue^imbia to Angola, and eastward to 
Uganda and Jur. 

PassiplorackjI*:. 

Paaaiflora fostida, Lmn, — Introduced from AiuericM into all 
parts of the Trojiics. 

CUCUHBITACKAi. 

Momordica Charantia, Lnin. — ^Throughout the tropics of the 
Old World, and introiluceci into America. 

Momordica eioaoidea, PUnn h . — From Kienu Leone to Angola and 
Monbnttuland, and the Zanziljar coast. 

Melothria triangularis, Brnth , — From Ashanti eastwards to the 
upper waters of the Nile. 

Melothria np. 

UUBIACBiK. 

Oldenlandia Heynei, O/fr.— Very widely distributed in Africa, 
south of the Uahara, also in India, ('eylon, and the Malay Isles. 

Muesmda tristigmatica, Cnnunim ; ramis et fructibus pilosis, 
stylo trifido, OTario triloculari. 

Frutex 12 ped. altus. Ram< tomentosi. Foliu Integra, obovata, 
subito acuta, basi cunoata, tenuia, utrinque smrse pilos^ subtus 
costa nflositsima, petiolata, 3-5 poll, longa, l|-21 pell, lata, Tenia 
seounoariis 12-14 ; petiolus pilosus, 4-7 lin. fongns ; stoulis 
triangidares, aeuminatm, utrinque pilosie, lin. longn. 
terminales; brncteolss angoste lineares, lanceolate, aeumisateb 
Fhfe$ suba^les. Oalyx dense pilosus, lobis 5 oTatis Tel laitbeo- 
latis aoutls 7-10 lin. longis 2-3 lin. latis ; sepolorum majonim 
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lamlimt ampin, foliaoee, petiolate, latew, utrinque piloen, poll. 
longiB, 2 poll, latn, petiolia 10 lin. longis. Corolla- tubaa dilatatna, 
9 lin. longna, hirantiut, intua inferno glabor, faucibns plnrimia 
papillia piliaqne inatructna, aegmentia ovatia mncronatia extna 
villoaia. Stamina aupra mediain partem tnbi affixa, filamentia 
brevibaa, antheria linearibna. Ovarium ii-locnlare ; atyloa 
trifidna. FrurtuH trilocularia, aicco perianthio curonatua, piloaoa ; 
aemina ^ lin. loiiga, alveolate et minute punctata. 

Aaain Tan Kumaaai, Cummins, 41, 

Very diatinct in the three celled ovary and the wide calyx 
aegmenta. It ia near M. erythrophylla^ Hchuui. et Tlumn. 

Maaaanda erythrophylla, Srliuni.rt Thomi. — Diatribnted through* 
nut Upper and lx>wer Guinea, and eaatwarda tu Niamniam and 
Monbnttn Jjanda. 

Maaaanda frondoaa, Lmn. r — A native of India, Malaya, and 
Polyneaia. 

Sabicea ealycina, Jienih. — From Anhanti to the Camaruons and 
Fernando Po. 

Bartiera maerocarpa, limth. — Kierr.i Leone to the Camaroona 
and Prince’a laland. The genua haa aeveral memlnra in America, 
none in Aaia. 

Bartiera breviflora, llu-rn . — Sierra Ijoone to the (lamarooua. 

Leptactina denaiflora, limL. f. — Aahauti, l^oa, and Abbeu- 
kuuta. 

’ Bandia malleifera, Ittnlh. rl Umh. ./’.—Sierra Lt>une to the 
Kaatem Sudan. 

Amaralia bignoniaflora, WHw. — Sierra Leone and Angola to 
Niamniam and Moubuttu laindn. 

Oxyanthna apecioBoa, />(/. — Henegambiu to Ueumbara. 

Oxyanthna xy. 

Triealyaia xy. 

Ixora laxiflora, Sinith . — Henegambia to Fernando Po and the 
Shire Highlandfl. 

Bntidaa parviflora, DC, — Henegambia to the montha of the 
Niger. 

Morinda longiflora, O. Don . — Sierra Ijeone to Niamniam land. 

Gecqiihila obvallata, Didr, — Senegambia to Fernando Po. 

Geophila hinnta, Benth . — ^Aahanti to the Camaroona. 

Oapbielia padonealaria, Stdiab . — Senegambia to the lalmida of 
Fernando Po and St. Thomaa. 

COMPOSITJB. 

Mikanin aaandena, Willd.’—A. apeoiea ooamopolitan in the 
troidoa, belongdnff to a genua vrhioh ia otherwiae American. 

Mtaroriooaa vdlubilia, DC.— 'Throughout the Tropica of' the 
Old World. • 

Httoithwa Brawniit Sch. Nt>.— Throughout the ipator part 
ttf Tl^l<nl Afiioa. The genua ia common to Africa, Hadagadeor, 
and Tro|deal America. 
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Ebbnaoba. 

Mtba cdrUoea, Otuntnim; arboreacenB, foliiH oblongis acnmin- 
atiB ooriaceis. • 

Arbor glabiu, 20-40 ped. alta. Rami magni^ patentes. FoNn 
oblonga, acuminata, integra, coriaeea, petiolata, 5-7 poll, longa, 
poll, lata, Aupra nitida. Floret i 4-meri. in cymiR abbre- 
viatia pnnciOoriR ad nodos ramorum annotinorum vcl vetiistoriini 
diapoaiti ; jMHlicelli brevea, bmcteati ; braciea* parvas, ovatas 
acutffi, minute vel obfuilete eiliolatn*. iiiibrieHtH\ (^alyjr nub- 
trancatus vel 4-lobatua, 2 tin. longua, lobia rutuudiH extun 
aparae pilosin apiculatia. i^oroHu lutea vel alba, tubuloaa, baai 
dilatata, faucibuH contraeta, tubo \\ lin. longo, lubia coutortia patulia 
ovatia 2 lin. longia. Siam tun Ki, liaai eorollro inaerta ; antheite 
linearea liii. longa*; filamenta aparae piloaa, cindter U lin. 
longa. Ovarii rudimentuni )»arvum, late ovatiiin, ueiitiiiu. 

Aaain Yan Kumaasi, Cammins^ 119, 242. .V rather cuiuiuon 
tree. 

Dioapyroa — Sujierficially reaembiing />. i^rraciMUf Uiem, 

but the aoeda are not ruminate. 

Al»OCYXACKiK. 

Bauwolfia a/;. 

Tabemraontana, T. HnrU^ri, Hook., atbiiia. 

Tabenuamontana aubaeaailia, Benth. ('onfined to Upper Guinea. 

Tabanuamontana craaaa, lientk. /^Hitherto only from the Gold 
Coaat. 

Strophanthua gratua, Franrh , — ('onfined to Upi^er Guiucw. 

Btrophanthua aannantoaua, JH \ — Senegambia to the ('amaroona. 

Kickzia africana, JJmtb . — Sierra Leone t<i the Gaboon. 

Ahclepiadba*:. 

Beaamone m//. 

L(k;aniacbjb. 

Omrtiiera paaieulata, Bentk, — Sierra Leone to the Gaboon. 

BOHAGlNEilS. 

Haliotropinm indioum, LfVin.— Excepting Auatralia and Poly- 
nesia, world wide in the Tropica. 

(30N%mVULACEjB. 

Ipomcaa obaonrai A\v*-Griu;Z.^Throughout the Tropica of the old 
world. 

Ipomcaa involuorata, JSariui;.— Throughout Tropical Africa. 

IpomoM pahnata, AbraA.— Throughout the warmer parta of 
Africa, and in the Maacarene lalanda, and Tropical Aaia. 

Lopiatonmn afrioaaum, Oliv , — ^Tropical Africa. 

HiWittia Uoolor, Wight el 4ni.— Tropica of the old world. 

Breweria aoonnda, Senegambia to the Oamaroona. 
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Bolakaobas. 

SoUttiim WelwltMhii, 0. H. Wright, var. strletnm, 0. H. Wr^ht. 
— ^Thia apeciea has been found in Aahanti, Angola, and about tibe 
head ^ten of the Nile. 

Oapaienm frateaoens, Z>tnn.— CultiTated or naturalised through- 
out the Tropica. Native country uncertain. 

Datura Stramonium, Linn. — V(*ry nearlv world wide in the 
Temperate and Tropical Zones. 

SCROPHULARINE.S. 

Artanema sesamoides, Benth. — India, Malaya, and on both sides 
of Tropica] .Africa. 

ACANTHACE.S:. 

Brillantaisia salviiflora, Louiau . — ^Ashanti and Togoland. 

Paulo-wilhelmia polysperma, Jimth . — Sierra Leone to the 
CamaroouH. 

Phaylopsis microphylla, T. .A.ndrrs . — Ashanti to the Gaboon. 

Phaylopais sp. 

Lankesteria elegans, T, .4 tuient . — Ashanti to the Gaboon. 

Barleria opaea, Npi ^. — Ashanti and l.agos. 

Asystasia vogeliana, Benth . — Ashanti to the Camaroons and 
Fernando Po. 

Branthemum ludovicianam, Buettn . — From Ashanti and Fernando 
IVi to the Congo. 

Jnstioia np. 

Hypoestes vertieillaris, R. Br . — ^Throughout Africa, south of the 
Sahara. 


Yerbrnacb.«. 

Vitex miorantha, (JUrke . — Sierra ].eone to Ashanti. The berries 
of this species are ^ inch long. 

Olerodendron volubile, Beanv . — Sierra licone to the Congo. 

LAB1AT.S. 

Hoalnndia oppoaita, VtM. — Throughout Tropical Africa. 

SolsnoftamoB opymoidea, Schum. et Thmn. — Senegambia to 
Angola and Niamniam Ijand. 

NYOTAaiRBAi. 

Xirabilis Jalapa, Linn. — ^An American weed introduced into 
many parts of the Tropics. 

AXABANVAOaaD. 

Amaraatas spiaoaas, Linn. — ^Widely distributed in the Tropics; 
in Africa only near tibe coast. 

Oyathala fiwrtrata, .SL— Tropics throughout the world. 
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PapaliA UpfiOMi Jfoy.^TrojAoB of the old world. 

Jhru Iftnata, Jme^ var. viridia, Mog . — ^Tropica of the old worlds 
eastward to Joys and the Philippines. ^ 

Aohyranthea aspera, Lwti. — Everywhere in the Tropies. 
PHTTOLAOCACEiE. 

Mohlana nemoralis, Jlfrir/.— Widely distributed in Africa and 
Madagascar ; also in South America, and naturalist^d in Ceylon. 

Piperack^:. 

Piper aubpeltatum, 1V/7M . — Throughout the Tropics of the old 
world. 


THYMELiEACE.K. 

Dieranolepis Persel, ("nmmiunx frutioosa, foliis subglnhris 
ellipticis apiee aeuminatiH basi cuneatiH, )»eriautliii tuho Hiibtili- 
formi serieen, limbi segmentis lat4* ellipticis. 

Frulpx 4-8 pc‘d. altus. Ufuni 8)>arHc* pilosi. Foliorum laminw 
elliptical, inb^gm*, acuiniiiatas 3.\ |k> 11. longa% H poll, latte, Imihi 
cuneatie, ner^iis primariis multis, HiibtUH s)»arse pllin uppresHis 
vestitai ; petiolus lin. longus. Fhren in axillis geininati, breviter 
pedicellati, HCTlcci, bnictcis et bract eolin laiiceolatiH )iarvis ))ilosiH. 
Peiinnthii lobi patcuteH, lute elliptic!, concu\i, 5 lin. longi : 
tubus subliliforinis, 10 liii.-l ]ioll. longiis : nqiiuniH* unguslai, 
9 lin. longsB. Siamitnnn tilameiita lin. ionga ; anthenr 
ssquilonga;. Ovarium oblongum, in disco immersum ; stylus 
gracilis, stigmate ovato dilatato. Fntrfiin ignotus. 

Assin Yan Kumassi, frequent, FumJtiins^ 18G. 

Allied to D, grandiflora^ £ngb, and D, v^tiia^ Engl. It 
differs from the former in having larger leaves, a shorter and 
thicker perianth-tube, and shorter filaments, and from the 
latter in its thinner and less hairy perianth-tube and more 
globular flower buds. 


BALAEOPHOREjB. 

Thonningia sanguinea, Ashanti to the Niger. 

EtJPHOBBlACEAfl. 

Phyllanthus Nimri, Linn. — ^Tropics, except Australia. 

Vapaoa guineensiSi Mwll.^Arg . — From Ashanti to Fernando Po. 
Mierodermis puberula, HiKtk.f . — Sierra I^eone to Angola. 
Jatrojdia Oureas, Linn . — Throughout the Tropics; widely 
cultivated. 

Oroten lobatus, Lmn.— Throughout Tropical Africa to Arabia 
Felix ; very widely spread in Tropical America. 

Aoaly]^ panieulata, Jfi;.— Tropical Africa and eastwards to' 
Java. 

Alehorcea eordatayBef?/^. non Mvrn.-Atg. (A eardifoUa^ Muell,- 
Arg.).— Sierra licone to Niamniam Land and Uganda. 



IDMixiagt Sohweiiiftirtlill, Pot.— A shanti sad the Eastern 
Badan. The fraits^ which have not been previouidy detioribed, 
are produced abundantly about Assin Tan Kumassi, both on 
young and old branches, and may be thus described. 

Capsula rubra, in coccos circa \ ik>11. diam. sulcatos dissiliens. 
Semina circa poll, diam., nigra. 

Tragia oordifolia, Benth. — Ashanti tc Angola, and in Madagascar. 

Daleohampia ipomoBafolia, Benth . — ^Ashanti to the Camaroons. 

Urticacb-®. 

Ficus eriobotryoides, Knnth pf Btufrhp . — Ashanti to \ngola and 
Monbuttu Land. 

Ficus, F. liatom^ Baker, afhnis. 

Ficus w. 

MyrwnthuB arboreus, Tiffin r — In most parts of Tropica) Africa. 

Husanga Bmitliii, li. Hi — Sierra Ijoont* to Angola, Monbiittn 
Land and Uganda. 

Flenrya podooarpa, 11’rdd. — Aslianti to the Camaroons, and 
l^ganda. 

Orchidr.«. 

Megaolinium faleatum, Lindl . — Sierra licone to Angola. 

lulophia saandersiana, EnM. J . — Lagos and Ashanti to the 
Camaroons. 

Polystaehya ramnlosa, Lindl . — Sierra Leone and Aslianti. 

Polystaohya affinis, Litidl . — Sierra Leone to the Lower Niger. 

Listrostaebys sp/'. — ^Two species were collected, both without 
flowers. 

Vanilla orenulata, Rolff . — Sierra Leone and Ashanti. 

SCITAMINR.ai. 

Amomimi iqtp , — Fragments of two species. 

Oostos afer, Ker-Oaivl. — Sierra Leone to Usambara. 

Benealmia battanbergiana, Cummins ex Baker, in Flora Trop. 
Africa, Vol. Tii., 313.— As ftir as at present known, confined to 
Ashanti. 

Dooax ooapidata, K. Schnm . — Siena Leone to the Lower Congo, 
and to Niamniam Land. 

Traobyi^iryniain sp. 

Tbatunatoeoeena Danielii, Benth, — Sierra Leone to the Camaroons 
and the Island of St. Thomas. 

Phiyniam Benthami, Baker. — ^Ashanti to the Camaroons. 

Ph^nium btaobystaohynm, Kcem , — Siena Leone to the Niger 
and Cwisco Bay. 

Oalathsa otafsrta. BsntA.— iUhanti to Angola. The genus ta 
dblefly Sonth Ametioan. 

Omum tadioa, £<nn.— Tropics of Asia and America { natai«)iaed| 
In many parts U Trapioal Alrica. 





AHASnjUDBS. 

OriBUB iBBdBriBBBa^ Bahtr . — Biem Leone to Legoe. 

HnBBBthoB mvltiflonu, Marlon.— Widely diatiibated in 
Tro^cal Africa. 

DIOAOORRACRJI!. 

Diosoorea abyasiaioa, Horhaf. ? — An im)>«rf«ct Hpecimen, very 
eimilar to the epeciee known from Abyexinia and .lur. 

Dioaootea aunutiflora. Engl . — Aahanti to tht> (^amaroona. 

LIL1ACB.R 

Aaparagns racemoBna, Tropica of the Old World. 

DracBBa arborea, AinA.— AKhanti to Ani;ola. 

DraoBna enreuloaa, Lindl . — Sierra ].eone to the ('uuuirtHma. 

('OHHBLINACRA':. 

Pollia eondeaeata, li. Chrkr . — Sierra l^eone to Angola and 
Uganda. 

Paliiota prioBostaebys, C. is. ('Iarl,t >. — .\Hhanli and the tiohl 
Coast to Monbuttn Land. 

Polyapatba paniealata, JS«‘»th . — Sierra Leone to the Cauiarooni*. 

AneileBia •quinoctiale, Kiatth . — Tiiroughont Tropical Africa. 

Aaeilema benineBse, Kunth . — From Sierra T^one and Angola to 
Rnwenaori and Niamniam Land. 

PALHiR. 

Oalanma deerratna, Matin et Weiall , — Sierra lA'one to the 
Camaroona. 

AneiatrophyUnm opaetun, Ashanti to Fernando Po and 

the ('amaroons. 


Aroiue%. 

Piltia Stratiotea, Linn . — Everywhere throoghont the Tropics.. 
AneboBiaBes Eookeri, SrhoU . — Thronghont Tropical Africa. 
OeiMBtia Afaelii, Nchott . — ^Ashanti to Sierra l/cone. 
Bbapbidopbora africana, N. K. Hr . — Sierra Leone to Fernando Po. 

CYPERACBiE. 

Mariaeu ambellatai, Vahl . — Tropical Africa, MMoarene 
Islands ; introduced into India. 

ZylliBga puilla, AftoA— ^Tropical Africa, and the warmer parts 
of America. 

Sderia Barteri, Bmek.—Ttom Ashanti to the Gaboon. 
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Oraxikbje. 

Patpalnm ooigugRtum, Tropics of both worlds, perhaps 

of American origin. In Africa from* Rierra Leone to Monbnttn 
Land. 

Panicum plioatum, *Lam. — ^Tropics throughout the world. 

Panioum ovalifolium, Poit\ — Upi>er Guinea gt?norally ; also in 
Madagascar. 

Panicum, P, ovah/olio^ Poir., atfine. 

Oplismenus compositus, — Warmer countries throughout 

the world. 

Pennisetum Benthami, Stnuf. — Throughout tropical Africa. 

Olyra latifolia, Lnm. — Tropics of Africa and of America. 

Centotheca lappacea, Drsr — ^Warnier parts of tin* Old World, 
extending eastwards into l*olynesia. 

Btreptogyne crinita, Btuntr . — Tro})ies of America, India, but in 
Africa restricted toU])per Guinea. 

Selacjixellace^:. 

Selaginella scandens, Sfn ntg. — Senegambia to Angola. 

FlLlCEh. 

Bavallia Bpelunoe, — Throughout the tropics of the Old 

’World. 

Adiantum tetraphyllum, WtUd . — Upper Guinea and Angola to 
T^ike Tanganyika ; also in the Mascareue Islands and in tropical 
America. 

Louchitis pubescens, Wtikl. — Throughout tropical Africa, in the 
Mascarene Islands and South America. 

Pteris quadriaurita, Retz . — EWorld- wide in the tropics. 

Pteris spinulifera, Settum, — Throughout Tropical Africa. 

Asplenium siuuatum, Beanv. — From Ashanti to Usambanu 

Asplenium maorophlebium, Ashanti to the Oamaroons, 

Nephrodium stthquinquefidum, Senegambia to Angola and 

Tropical America. 

Nephrodium molle, Z)esv. — Tropics generally. 

Ne^^rodium pennigerum, J7oo/r.— Throughout Tropical Africa, to 
the Mascarene Islands, India and Malaya. 

Nsphrodium trunoatum, Prenh — ^Throughout the tropics of the Old 
World. 

Nephrolepis ramosa, Throughout the tropice of the Old 

World. 

Nephrolepis acuta, Pt^esl — ^Tropics generally. 

Polypodium oamerooulMum, fTooAr.— Ashanti to Loaliga. 

Pdypodium Phjmatodes, Lihn.— T voplcs of the Old World, 

YtMirU liaiat^^ moft part, nf the tropl<ie. 

1W«» 



puslatetUB, Tropical Africa and the 

Maaoarene Uanak 

Acroctiohna aorUMiim, £«nn.— Tropics tiirooghoat the vorld. 

Pla^KWci«B BtaaDunaria, Bmwv.— S iena Leone and Anfxda to 
NiamniaM Land. 


LRUOOBRYACaJB. 

LaveaphaaM horridiilain, Brotherm; L. Camerunia-f C. Mttll., 
affine, bm rigiditate, foliia horride paientibns Klanceaeenti'TiridibnH 
ocnlo nado jam dignoacendum. 

Pbutta dioioa, campitosM, ciespitibus rigidiaaenliB denaia pallide 
glanceaoenti'Tiridibas nitidinacaliB. Ccmlin ad 8 lin. usqae altas, 
deoBe folioBUB, infima baai radicnlosus, simplex. Folia sicca et 
hnmida patentia, hoirida, fragiha, canalicnlata, e basi oblongo* 
dliptica, BobTaginanteb, lineari-lanceolata, apice rotnndatnla, 
interdnm radicidis pnedita, marginibus summo apice minute 
denticolatiB, limbata, limbo tenni hyalino tuque ad apicem pro* 
ducto, nsrro tenui excnrrvnte; cellnlte rectangulares, basilarea 
laxiB hyaline, Buperiores angnstioroB chlorophyllose. Caetera 
ignota. 

Ashanti, Cummiru. 


FiftSIDBNTACBX. 

Jissidsns saroophyllns, C. AhVl . — Ashanti to the Oamaroons. 
Nbckrracejs. 

Papillaris Oaaeruiie, C. MhlL- -Ashanti to the C.im irooua. 
PilotrishslU coBUBnaiB, C. MuU . — .\shAuti to th(> Camaroous. 
Hssksnt spuriotmacata, C. Mull.— Ashanti to the Camaroons. 

HOOKBRlACItS. 

Hodksria africasa, Paris . — Ashanti to the Niger and Fernando Po. 
Lbskbacba. 

ThaUinm infolvens, Mitt., tbt. thomeanuia. Broth . — This 

r iles is common to West Tropical Africa and Tropical America ; 

variety has now been found in Asbanti and on the idand of 
Si Thomas. 

Ihaidism giatnin, Jw'p.— Tropical America and West Tropical 
Africa. 

HYPNACBjB. 

TriahostsIsiiBi borbimieiiai, Ja^.->Tropios of the Old World. 

lOaraihaauiiiua sabelegaBtiiliiiB, Broth.— AAvniA and the island 
cd Si Thomas. 

boBtsiyilBB ap^oas, Broth. (Hypnum tt^ydum, 0. MOU). 
•—Ashanti, Niger and Old Oalabar. 

letnpouMtaaaiiisopliyllBm, NrofA— Ashanti to the Ctenstoons, 
Lsasoaiaa parg laneimi, Broth.— AsbsaM. to the Oanuumms. 

LUIVVISiB. 

P hr s f B rf cMMi Sflsea, Ashanti, Niger and Camaroons. 
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DOIY.-ZOXBA BOTANIC STATION. 

An interesting account of the eteps taken to eatablish a Botanic 
Station at Zomte, in the British Central African Protectorate^ -Waa 
given in the Kew 1895, pp. 186-191. This was baa^ on 

a Report presented to Sir H. n. Johnston by Mr. Alexander 
Whyte, the head of the Scientific Department, who had virtually 
started the first Botanic Garden in Central Africa. Since Mr. 
Whyte's retirement Mr. McClounie has been in charge of the 
Zomba Garden, while Mr. John Mahon, formerly at Sew, is in 
charge of the forestry branch. The following progress report for 
1897, prepared by Mr. McClounie, was published in the BriiiBh 
Central Afrtca dated the 5th February, 1898 ; — 

Daring the past year steps were taken to bring under cultiva- 
tion, by deep trenching, much more of the grounds than was 
formerly tilled. The soil over most of the garden is of such a 
hard description that to expect a crop of anything in the way of 
soft, fibnms, or tuberous roots without first bringing it to a friable 
condition is almost vain. 

“ The entire absence of humus on the slopes of Zomba is very 
marked, it having been washed down during many years into the 
numerous sw'amiis found m the \icimt>. 

Solar radiation in thche parts is exceedingl/ great, espedidly 
during Octobei ainl November, and this action on the soil is such 
,a8 to make it so extr« mely hard that it prevents the admission of 
light, air, and water 

The method adopted in trenching was such as is generally 
practised in all Horticultural Gardens, and, though new to the 
natives employed, writh a little supendsion it^ is remarkable how' 
quickly they can trench a patch of ground. 

Large quantities of refuse, such as weeds, banana leaves, and 
manure, can be covered in while trenching, but the newly tumed- 
up soil must be exposed for some time to the action oi the air and 
w^ater before its dormant constituents become active jdant food. 

Surface feeding, fibrous-rooted plants, such as strawberries, 
will succeed well twelve months after trenching, and it has come 
under my observation that potatos do not thrive on newly trenched 
plots until after a period of two or even three years has elapsed, 
when the soil becomes fertile to the full depth. 

** Coffee in British Central Africa has eminently exemplified 
this theory, but of this I hope to write in another issue.*’ 


Flowbbs. 


** The specimens of flowering ^ants in the gardens are wevthy 
of mention, many came from Kew or Durban, and have been 
snecessf nlly grown. 

^The fmtowing plants flowered exceedingly well 


Allamanda neriifolia, 
Beanmcmtia grandiflora, 
BongatnviUea speotabiUs, 
ji glabra, 


»» 
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Clerodendron ThoxnBonae, 

HibiBOiui — B6Teral, 

Amaiyllis-Haiixed, 

PancratiumB, 

Liliams, 

ClematlB indivisa, 

Znphyranthea lindleyana, 

HaemanthuB — local spp. 

Crinums — ^local app. 

Albizzia — ^local spp. 

PoiDBOttia piilcherrima. 

^The Allamanda does excoedingly well, contiaaiug to flower 
for a long tim*^ and proilucing seed. A. riofncea ia not of roboBt 
growth blit BUCceedH fairly wtdi. 

**The mashive, well (ie\ eloped, rieh white flowers of the 
Beftnmontia are a striking object of beauty in a vase within doors 
or in the garden. Propagation of it, however, is very diflicnlt, and 
few cuttiugB of it have n>oted. The blaze of the Hoogainvilleaii 
imparts a colour and effect which make them very desirable plants 
for a verandah 

“ The strong growth of the >t/'/v/o/o/*4/r/, and the Hingular form 
of the flowers, which are produced freely, are worthy of notice and 
a place in any garden. The and HthtHrus also 

succeed well, as also do the beautiful and Albtzzm, 

“The perfect muss of flower on Cit'm'tfts inthrinn in often 
met with on the slopes of Zomlu. 

FltUITH 

“Strawberries (common Alpine) have been Huccessfully culti- 
vated, and, considering the excellence of thi^se fruits, it is safe to 
predict that the home varieties now introduced will do (exceedingly 
well. 

“Bananas, papaw, and pineapples luxuriate in the gardens. 
Several trees of the Avocado pear arc promising, and the Litchl 
fruit tree is of good growth. 

“The large Gren^illa {J^i8si/lota quadrangularis) succeeds 
well against a wall and bore several fruits last year.*’ 

COKIFBRAB, ORNAMKKTAL AKD ECONOMIC PLANTS AND 

Shrubs. 

“ The avenues of cypresses, thuyas, &c., are striking features 
of the grounds, and, as these stand the ravages of locusts, they are 
at all times objects of beauty. 

“Several specimens of the wild date palm gracefully mingle 
with the compact Coni/erar. 

“A young plantation of Mlanje cedars, planted about three 
years ago, is in a thriving condition. A large quantity of cedar 
seed has been sown and has germinated well. 

“ These will be ready for planting during next season’s rains ii| 
and around all the Residency grountJs, while there will be a large 
quantity available for distribution and for transplanting on the 
top of Mount Zomba, where it is folly expected they will thrive 
08 well aj on Mlanje. 
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^Orevillsa rohmta and Albizziaa — ^the trees about which so 
much has been said as shade trees for coffee — are of suffieient 
size for anyone to judge of their capabilities as shade trees, as also 
of Erythrina umbrona. 

A small quantity of seed has been taken off the Gi'evilleas 
this past season, and all have germinated. 

Ijarge quantities of Mlanje cedar seed have been sent to the 
Agricultural Department, Cape Town, the Botanic Gardens, 
Durban, and to Basutoland, as well as to different i)artH of 
the Protectorate. 

There ai*e a few other ornamental plants such as agaves, aloes, 
Cye(i4i rrvolutu^ Pantlanuff Vettrhn^ Cannas of sorts, and Elbme 
Elephant Caladiums.’* 


Coffee. 

Following these reiiuirks on the Gkirden, something on soil 
and cultivation with regard to coffee may not be out of place. 

^‘Man} liave been the argumenth in favour of shade for coffee 
as being the one thing required to make it a success. It is not 
consistent with reason that any shrub such as coffee can derive 
any benefit from another tree growing in close proximity, 
requiring as much and more nourishment as the plant from which 
is expected a marketable produce 

*‘The predominant elements required for the cultivation of 
coffee, are, under the present methods of treatment, only partially 
•provided. Hence a good return is often had in the third year 
from planting, and from that onward the shrubs have a precarious 
existence. The reason is not far to seek. 

** The pitting operation is in itself a saving of labour and also of 
time, but, were all the ground thoroughly trenched to the depth 
of two feet between the plants the first year, and all refuse buried, 
not burned, this would admit light, air, and water, and so fertilize 
the whole, through which the roots will spread in search of 
nourishment, with no hard walls — as in the case of pitted ground 
onl} — ^to hinder their progress. Considering the tremendous heat 
of the sun on the permeable nature of the soil trenched as above, 
burning or extreme drought might result therefrom, but it ought 
to be of the routine of work to see that a sufficient amount of 
grass, weeds, &c., is buried a little under the surface as a means 
of shade for the roots, and also adding, by slow decomi>osition, 
carbonic acid. 

have stated that burning might result from the ground 
being too permeable, but at certain times it is impossible to 
escape atmospheric effects, and when coffee has been burned 
and all the leaves off, thinning ought to be resorted to, 
as much as pruning is a recognized part of the labour of an 
e^te. If several years crops are desired (instead of one and 
clear out) thinning ought to be looked to when the berry is about 
the size of a pea, and discriminately proceeded with so that the 
sap that is in the tree may be concentrated upon the few lather 
than partially upon the many, producing what is known ho 
^Ytyldinerry/ tfnihlnned the berries swell, and the nourtshmhnt 
ghis eiAauited before maturity 

(Signed) JOHK MdOLOVsn. 
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DCT.-BOTAmCAL KUBinitB IN BSLOIUM AND 
HOLLAND. 

With the ttiiction of the Firet CommiHsioner, Mr. J. M. Htllier, 
Aesietant in the Haeeiinie of the Royal Gardens, ^*88 directed tfi 
visit the prineifKil hotauiiMl mtiBenmB in Rel^iiim and Holland in 
October l^t. The object in view vmik tfi identify unnamed |ir(»- 
dnctsand apecimens in the Kew Miiaeuins, to ofTect exchaiiften 
and to obtain information an to improved iiK^tbods for preservinfr 
objects in Haul. 

Mr. Hillier (»n hln return fnrniHhed the following reiK>rt : — 

I visited, lietweeii tlie *2nd and 19th of October, the priuci)iul 
masennoLS of Belgium and Holland containing collections of 
vegetable economic products. 

I have observed much that was interesting, and have obtained 
information that will enable ns to identify the Botanical origin of 
various nnknoiKm specimens in the muHeums of the Royal Gardens 
together with notes of many products, purticulurly of the Dutch 
East Indies, in which our collections are deficient. Thi* Colonial 
Museum at Haarlem has aff<»nled the greatest amount of valuable 
information in this respect. 

The arrangement of the various muscmms visited and the 
mounting of specimens generally offered some suggestions thnt 
will be useful in our museums. 

I have been fortunate in securing details of an 4»xeeilent pre- 
servative solution, not yet experimented with at Kew, but which 
I feel sure aill be valuable, and also details <if a s>’s(ein for drying 
Botanical objects with sand and heat, together with a new and 
improved methcKl for sealing glass disks to jars. 

1 experienced the gn^test ctmrtesy and kindnesK from the 
authorities of each institution 1 visited, and luid every facility 
afforded me for studying the various collections. 

Matson db MBni.B, nbak Ghbkt. 

The Maisou de Melle is an educational establishment situated 
about six miles from (>hent in the centre of an agricultural 
district. 

The building stands in its own gnmnds about ten minutes* walk 
frmn the station and has a liad a)>proat*h. The Prefect of Judies, 
Hr. Ernest, received me with every kindness. 

The museum is a large and varied one, arranged in wall and 
table cases, scattered about in various portions of the building, 
the qpecimene being classified according to their uses. Very few 
specimens are in finid. I noticed many vegetable produote 
preiented to the institution by Kew some years rince,,^id was 
paiiicnlaily interested in a fine series of printed mudina, and 
ooilon Cabrioa, together with a printing block used in tiieir pro- 
dnethm, the more delicate portions of the design being foimed of 
metal jkoB inserted into the block. I also oba^ed some onrioua 
binaa vesaela rimilar in shape to an egg cup, and a amall Jug with 
a atxaight handle, used in Turkey in the preparation cn coffee. 
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Noten were taken of other products of more or leee interest 
forming desiderata for the Eew collections* 

The number of students varies from 2r»0 to 300. 

The laboratop’ I was given to understand lean exact facsimile 
of that at the University of Bonn on the Rhine. The institution 
has its own gas-works, theatre, gymnasium, and swimming- 
baths and in every way appears to be a splendidly aming^ 
establishment. 

University I^otanic Garden, Ghent. 

These gardens are not very extensive, but contain six glass 
houses with a large i)er(*eutage of economic plant**. Mr. 0. Saes, 
Preparator at the University, very kind!} showed me the small 
Museum collection v^hich is exclusively used for teaching 
purposes for the students of medicine and chemistry. I saw no 
jiroducts iq the collection worthy of H}3ecial mention, but was 
much interested in the ])rc^servati\e solution used, which consists 
of alcohol with the addition oi 2 per cent, of hydrochloric acid. 
The object to be preBer\ed is placed in this solution for a few 
weeks according to discretion, after which it is put into methyl- 
ated spirit for permanent preservatum. Though this is a bleaching 
solution, some sjiecimens submitted tor ui^ examination which 
had been so treated were excellent, chpt'cially some examples of 
Fungi and some leaves with galls. In the latter case the leaves 
were bleached while the galls remained of a brownish colour and 
Vsould readily be distinguished 

Many of the more delicate objects iii this fluid were mounted 
on blue opaque glass, and were very effective. 

Commercial Museum, Brussels. 

This institution appearh to be a very important one. The 
collections are extensive and very varied in character, and consist 
chiefly of articles of commerce collected by Belgian Foreign 
Consuls. They are arranged in tall cases, oblong in shape, con- 
taining three to four glass shelves on brass supports with no 
division down the centre. Around the base of the cases is a 
narrow platform or step, about one foot high, to facilitate the 
examination of the specimens on the upper Selves. Part of the 
collection is arranged in table cases. Aa a rule scientific names 
are not attached to the products, but useful details are given on 
the labels with rc^gard to prices, &c. I noticed many articles ef 
British manufEUSture. The exhibit of tobacco is a particularly 
good one and contains an excellent series, collected in OenstanU* 
Bople, of various forms from Asia Minor, in the ariginal pacdugas 
of very neat and attractive appearance. I also noticed brass 
vessels from Turkey used in the preparation of coffee and 
idegtioal with those I had previously seen at the Maison de M[eUe. 
The oolleetions are neatly labelled end carefully tended, no 
itpeolmena being in fluid. Attached to the coUeotioh is a Butew 
A Ibfcrmatloii where full details may be obtained conoernlng thn 
eieUbtti. At the time of my visit many persons were ocnisuttlag 
Che Hnsenm. 





Rotal Botakio OardbhBi Baxmau. 

These gsriem are not rerjr extensive, bat are ddig|itfally 
sitaated. The bonses contain a lam eolleotion of Arolaes and 
f^B, bat few palms. Profesaor C. mmmer was kind enoogb to 
escort me over the establishtneni. At the time of my visit 
a large namber of plants was lieing raised from seeds received 
from the Congo. 

The Haseam and Herbariam eollections consist chietly of 
specimens collected by Martins. As far as 1 could jndge of the 
Maseam collection, it is a gmid one and is very rich in Booth 
^tmerican products, Imt anfortanately 1 ci»uld sei* very little of 
the collection as it was practically stowed away aiitil a suitable 
building was available Xu rc*oei\c it. I understood from IWessor 
Bommer that a new building would bhortl> he erected for the 
reception of the Herbarium, and that (he present Herbariiim build- 
ing would lie converted into a museum. It would be a great pity 
were such a valuable collection to be* neglected and improperly 
housed, as from its dimensions and the fact of most of the 
specimens having been collected by Martins it must contain 
many rare and valuable pioducts. 

1 availed myself of the op]>ortun!ty oi calling upon Professor 
Errera of the Botanic Institule of the rniversity of Hnissels who 
has been so successful in preserving dowsers, Ac., in their natural 
odours. UnfcKrtunately he was aw*ay at the time, but Professor 
Bommer very kindly fihowed me Professor Errera's specimens 
and at the same time gave me details of the jircK-ess for future 
expj^inent. The specimens I saw were excellent. 

The process is a simple one« The specimen to be preserved is 
placed in a conical shaped pajier bag, the narrow diameter resting 
in the mouth of a glam jar. The Iwg is carefully filled up with 
finely sifted sand, after which the jar, together with its contents, 
is kept at a warm even temperature fur two or three wreaks, at the 
expintion of which time the aaiid is carefully removed and the 
dried apecimen placed in a stoppered jar. The stopper must be 
hollow and filled with uuslaked lim€\ the latter Mng kept in 
posUlon by a tiiin piece of leather tied over the portion of the 
stopper which is inserted into the mouth of the jar. The lime 
abMns aU moisture and so preserves the specimen from deterioiu- 
tion by damp. 


INTBEVATIONAL EXHIBITION AT UBUfifiBliS. 


The site of the exhibition was on the eastern side of the dty in 
the Are du Cinquaatenaire where the exhibition of 1880 was held, 
and oovers on extensive area. Generally speaking, the exUbUion 
was not ridi in raw vegetable prodnots, but, nevertbeliM, it 
eontained many interesting exhibits. ■ • 


Tho Moied Bodaiie section included exhibits of diffgiamll find 
mddilb of natufil history objeets for teaching purpooco. The 
Befiwie hetititte of the tTniveisi^ of Bmas^ had an tntfirtiHwg 
isclei of fmlli and eeels illnstkstmg varieus modes « 
tIMI, itth a doneottfm of wdl preserved flowers dried by the mnd 
preoess previoualy deecribecl. 



Very few of the eeotioiie contained apecimene of raw vefletttble 
prodnotB. The Faragnayan exhibits were the best in thiimpeiit 
Liberia, Chili, and San Domingo were also represoited, bnt 
1 notio^ nothing of a novel character in the courts or worthy of 
special mention. 

The Antwerp Chamber of Commerce had a fine collection of 
inw and manu&ctured tobaccos, irarions baleh of Turkish tobacco 
being especially striking and similar to those contained in the 
(Commercial Museum of Brussels. 

A very fine collection at plain aitd ornsiiuental straw plaits 
from Chef 00 , together with a series of China teal, were the only 
other exhibits of special interest observed in a hurried visit. 

Congo Exhibition, Tbrvububn. 

The Congo section of the Brussels Exhibition is located at 
Tervuereu, some few miles out of Brussels, from whence it is 
approache(l either by rail or electric tram. The Congo exhibits 
were* contained in a large building the centre portion of which 
\va8 used as a restaurant, while the two side wings were occupied 
by the collections. On the one side was the ethnographical 
sf^ctiou which consisted of a very large and varied assortment of 
articles of nntive industry, and ^so a couri containing a lottery 
exhibition consisting of various works of art in ivory and the 
more beautiful of the Congo woods. The collections were 
^arranged in bays formed of the wood of Sarcocfphalm Did$rriiMi^ 
'and typif>dng Congoese architecture, being very tastefully dis- 
played. To add to the interest of the collection a frleie runs 
i*ound the upper part of the courts, upon which is depicted booms 
of native life on the (^ngo. Unfortunately^ the ethnogimphlad 
objects were unlabelled at the time of my visit. The corre- 
sponding court on the other side of the building oontaimd the 
products of the Congo, together with a Oommerciud Museum, this 
latter consisting of a medley of articles which find a nuarket in 
Uie Congo region. 

The collection of vegetable products was not a large one but 
made a good show. Chiefly to be observed are trophies of horse- 
shoe pattern filled in with copal and rubber, many fine blodcs of 
copal and email parcels of the latter wrapped in kavas and nettod 
over with what appears to be the split petiole of a palm. I also 
noticed a series of specimene illustrating the extnmtion of rubber 
from the roots of Land^ilphia epp. by cruehing, shredding, end. 
maetioaUon. Thie court aleo contained some sidundid photo- 
graphs illustrating sugar-making, deoortioatinv rice, the o^ootton 
of palm wine, tobacco fields, sj^men treeB, and an Uluutattoii 
of the mode of coUeotlng rubber from which it •uema that the 
vhie k bent over and the milk runs from deep cute tnitde romA 
the item into pota suspended to reoeive it 

A oooeervmiDry at the back of the buildliig aonMnei vmf 
Uuing idante of the Congo, of more or lees economto Inhoiml 
loan fi^ tiie Bnyal Botanic Oarden, Bruviafat andt from tgjMf 

A tfuioal OoMo vUlige ftums ueit of the eishiUtiemtNil^lli 
the SSZ of IntS remaliieil 

bulUlnge. ' 
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In inothtfr portion of the grouuils a foreeter'a hut built of pine 
lofie oontainB an inatructive colleotion exhibited bj the Belgian 
Foreet Department. 

Botanic Gardnn, Antwerp. 

This garden is a small one but contains many interesting plants 
which are, generally speaking, very distincUy )abelle<i. The 
museum collection is contained in a large and lofty room which 
is well lighte<l by side windows. The specimens are scientifically 
arranged in twt^ong cases of about .Vi feet, and of similar height 
and depth to those in the No. 1 Museum at Kew. 

Most of the bottles employed hert^ have screw metal lids and 
few specimens are preser^-ed in fluid. The collection does not 
appear to have been addeil to lately but, nevertheless, contains 
many good things, and afforded some valuable information 
bearing upon undetermined samples in the Kew M usetiins. 


Gommercul Museum, Antwerp. 

The museum is siirilar to that at Brussels but much less 
exteiidve. The sijecimens are very varied in character and well 
looked after. 1 observed nothing in the (‘ollection that iw new 
to me nor any products in which the Kew Mnseums are deficient. 
The cases an* ebonised nod of various shapes. 


Rijrk* Herbarium, Leyden. 

The Herliariiim is very much overcrowded, there being only 
sufficient case accommodation for about half the nnm^r of 
qiedmens. Mr. Oocthart receivefi me ver>* kindly, and gave 
me eome useful hints to assist in identifying some unknown 
products from the Dutch Indies in the Kew Museum. The 
Museum collection was packed up at the time of luy visit as 
the floor had been destroyed by dry rut and was being redaid. 
1 gathered from Mr. Cioethart that the specimens consist chiefly 
of fruits collected in the East by l)e Vriese, Eorthals, and, 
as Iw as I could judge under the circumstances, have been care- 
fully labelled and are in good condition. Very few of the 
apedmens 1 saw bore native names. The available wall space in 
the Herbarium is utilised for the exhibition of coluored draw- 
inge and dried specimens of useful plants. The only preservative 
■olution used is methylated spirit. 


Botanic Garden, Leyden. 

Tliese gardens are attached to the University. The honees 
contain a varied collection of plante, many being of economic 
intereet, but rather crowded together. 

The Mueeum collection is badly housed and very orowdedy 
which i« regrettablei as if properly arranged and spread out U 
would fonn a valuable museum. 

I was enabled to obtain valuable notes from this eoUectloii 
betting upon unknown products and upon several dcAoiencles 
in the Kew eollections. 
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Were IJiie collection and that of the Rijka’ Herbariam meifed 
and placed in a anitable building they would form an importent 
institution. 


Colonial Mubbum, Haablbm. 

The building is an imposing sti'uctore delightfully situated 
on the outskirts of the town in the immediate neighbourhood 
of the Frederiks* Park. It is the property of the State, which 
keeps the fabric in repair, and for the past ton years has granted 
an annual subsidy towards tiie up*keop of the collections which 
are the property of the important Dutch Society of Industry. 
This society founded the Museum about 26 years ago, and, 
together with the provinces, the city of Haarlem, and large 
commercial iirms, BU])pl> the necessary funds for the proper 
working of the Institution. The gross annual income from all 
sources amounts to about 10, (KK) gulders. 

The Director of the Museum, Dr. F. W. van Eeden, and his 
assistant, Dr. M. Crreshoff, were most kind to me, and at all times 
readil} gave me any desired information concerning the collec* 
tions, which are very large and complete. The specimens are 
arranged according to their uses, and are much crowded, every 
available H])a(*e being utilised ; the walls for the most part are 
<-overed with well-mounti^d dried specimens and figures of 
useful plants, together with many photographs illustrative of the 
various industries connected with the products. 

' Spirit is the only preservative solution used. Specimens of 
fruits, seeds, ^c., which not absolutely dry are placed in 
stoppered jai*s, the stoppers being filled with unslaked lime to 
absorb the moisture so that the speedmens may be placed at once 
111 their respective positioiiH. 

As the time at my disposal was limited, 1 found it impossible 
tu thoroughiy go through the collectionh, which wuuld take at 
least a fortnight, so 1 devoted the time almost exclusively to 
the products of the Dutch East Indies, in which the Museum 
is very rich. Here I made notes of very many products wanting 
in the Kew Museums and arranged with Dr. van Beden for an 
exchange of duplicates. 

Rchools are largely supplied* with duplicates. 

The upper floor of the building contains the Art Industrial 
collection belonging to the same society, but distinct from the 
Museum, and in the immediate vicinity is a school of design. 


Univbbbity Botanic Oabdbn, Axbtbrdah. 

Theee gardens are situated in the Jewldi quarter of the dty to 
the south of the Entrepot Dock, and are generally known aa the 
Hortna.” They are open daily from 6 until 6 in the smnmer, 
and from 7 until 5 in the winter, the same arrangeinint 
to Bandays. There are seven glaas-honses in aU. The FuMrfe 
regia house has a gas pendant immediately above the tutk* with 
hme and lomewhat hideona ballnAi^m reflector, to eMUe 
vWtors to SOB the plant In the evening during the floureiiBg 
period. 



llie hottfieR C'iDtaiii many economic planta, ferne, cycadBy and 
palma. A plant of Encephalfirfm U^ngifoNuB^ about 20 t&ei higliy 
is reputed to be of great age.* I alao noUced a fine plant of 
Drachma Dnmi^ perhaps •% feet high, branching into three 
towards the summit. 

The collection in the open is noi extensive, the system of 
classification being that of Luerssen. Many of the labels which 1 
found upon examination to be made of paper, varaiHhe<i over, 
and secured in iron frames, were quite obliterated. Aquatic 
plants are grown iii tubs. 

The Director, Prof. Hugo de Vries, kindly received me and 
showed me the Museum collection, which is a small one used for 
teaching purposes. Among the specimens brought to my notice 
were some natural flowers recently received from Dr. Herzfield 
and Oo., Kbln, very well preserved, bnt which appeared to have 
been made up with wax, They had been preserved by a 
patent process of Prof. Pfitzer, of Heidelberg. 

The preser^'ative solution used here is identical with that 
employ^ at the Museum of the T^niversity of Ghent, and is 
considered by Prof, de Vries to be verj' satisfactory. 

For sealing glass disks to bottles paraliin is used and answers 
the uurpose well, it is certainly an improvement upon the Kew 
method in several resi)ectH and takes far less time to apply. 

Within a short distance of the Botanic Garden are the Zoological 
Gardens, which contain a large and important Ethnographical 
Musenm. 1 went carefully tl^ugh this collection, but did not 
note any specimens suitable for Kew. Scientific names were 
comparatively rare. 

The docks are \ery extensive and scattered, but as the 
time at my disposal had been expended I was unfortunately 
obliged to return without visiting them. 

Miscellaneous Notes. 

In the neighbourhood of Ghent 1 observed from the tmui 
several small iiatches of tobacco, and in one instance a drying 
shed with the Imnds of tobacco suspended from the outside of the 
building. 

When at Antwerp I took the opportunity of visiting the 
extensive docks. I observed here enormous quantities of cotton 
and jute- being unshipped from India, also American wheat, 
Uaok and green *crin vegetal* (Chamttrap» humilU^ L.), maize, 
rape, and TOppy seed in bags, large quantities of cork cutttaigs 
in sacks, ^nllow-ahaped bales of Bussian flax packed in Tifto-baat 
and rou^y sewn with rope. 1 also observed many cases of 
**ikew season's China tea congou,” sewn up in matting and 
stencilled outside. 

The timber docks are well worthy of a visit. Chiefly to be 
notieed hm were large baulks of pine and oak atems,' the latter 
bring out into aaottons of about 8 feet, aleo large quantities of 
deals of various daea down to small staves, wUdi are probably 
used for match-making. 

It may be Merestliig to record the praienoe dt bige Manlllloa 
of upsMnildiig machinery from Norway, together witti roOflli 
cardboard, probably from the same aouroe. 
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Tk& giMUurj ii in anonnoiw itractnn, the gnUn being oon* 
myed into it bj maohinery. The elevator can be labed er 
lowered according to requirement. At the bottom of the 
elevator ia a fly-wheel which revoivea with great rapidity and 
foroee up the grain, and at the top ia an opening from which much 
of the dust eacapea daring the operation. 

In the neighbourhood of Donlrecht were noticed large quan- 
titiea of vegetablea under caltivation» many of which, I wae 
informed, found their way into the London market. I obeerved 
that the gardens were effectively fenceil in with a material I had 
not seen so employed before, and foand upon enquiry that It 
conaiated of the atemti of Hintgmitn #vimmi/Nur, Trin., aupporled 
by willow aaplingH ; afterw'aida [ noticed the same m a ter ia l 
being harvest^ and ho lined in many jniriH of Uollainl. 

It wae interesting to ohnervc large qnniititieH of Hfthtm adii/Ai 
Oanihan^Um rih trim and Affuntitn expiaied for Bile 

in the markets of liniSHelH. 

Th(^ dit<‘lieH in man> p.irta of liolluiid contained a luxuriant 
growth of AzMt t arui in la iia ^ Mhivh flrat made lu* apiiearanoe 
about ten yi^rs ago, and htch, 1 am given to understand, fruited 
for the first time tins >ear. 

In man} plu(*eH on the Dunes, ^hen* the sand had been bared by 
the wind, Punmma atfnnrm^ Ii. k S., had recently been 
planted in tufts about I foot apart. Homewhat stunted Bcotoh 
fir {IhniiH Ky/tYSN/riV, li.) and H(*a buckthorn {IIip/M^hae rlum* 
'noidex^ L.) were the chief >s<Kxiy plaiita on the Dunes, near 
Leyden. 

Being in the immediate neighbourhood of the nursery of 
Measrs. Krelagi* and Son, at Haarlem, 1 called upon them, and was 
very kindly received by one of the principala, who readily con- 
ducted me over the ealubliahment. The shade for the houaaa 
cenaiated of matting formed of the sterna of PhrngmiktietmmuHi$^ 
mentioned abo\e. It is ])ropared in the neighbourhood, and after 
about three years' service is ent Into Hhf»rti>r lengths and employed 
for fencing. 

*1. M. HthUBB. 


DGYI— VANILLA IN 8ETCHELLIB. 

The cultivation of vanilla iu Seychelles appeara to be at preaeni 
in a comparatively prosperous condition. Information icganling 
the industry has been publiahed in the Kfw BuUidin, 

(pp. Ill, ISO, with plate, p. 214) aifd 1897 (p. 11, *1). 

Further iutormation ia taken from the Annual Bmii for 1896 
(CUofitof /bnorls, Annual, No. 314, 1897), by the AumlniatinloiR, 
Mr. H. OocklNiro Biewart 

^The vanllhi crop of last year ia the largest tbst hsa ever boti 
grown In Beyehellcs— 63,000 Iba. The prloas mliiig during MtO 
year on Um London and Iteis Msrkola have also basn nmt 
nmninUo, and the value of the crop has been daetnedi il 
Ba.986^ 
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*'The large output of vauilU has giTon a fresh impetas to its 
oultfTation and a very large quantity has lieen planted during the 
past year. ' 

When the country is opened up by means of roads, as will 
shortly be the case, many acres of vanilla land will no doubt be 
taken up which at present are uncultivated, owing to the difficulty 
of transport. 

*'ln one district alone, the Mare anx Cochous, to which a new 
road will be opened, then^ are about 5,000 acres of virgin soil 
well suited to vanilla. 

“The cultivation of vanilla only dates back to about 20 years 
ago, and is only now beginning to be thoroughly understood. 

“The Mexican system of allowing the vines to grow under 
trees nearly wild is almost universaJly adopted at present, and 
is a decided improvement on the old system of training the vine 
on artificial supports. 1 trust that the new mode of cultivating it 
will go far to ensure regular crops. Nothing pays better than 
vanilla. Its production costs tlu^ planter Rs. 3 per pound, and as 
prices vary from Rs. 8 to Rs. Id the pound, a not profit of from 
Rs. 5 to Rs. 13 ih the result. This Near the average price was 
Rs. 15 the pound. The > ield lUd.v be taken to be 200 lbs. an acre. 

“ Taking therefore an average of Rs. 10, an acre of vanillH should 
produce Rs. 2,000. 

“Most of the land in Seychelles is in the hands of jirivate 
owners, and it is difficult to estimate its cost, but it may be 
taken that land can be bought at from Rs. 100 to Ks. 20(t 
the acre. It has been stated that landowners are reluctant to 
l>art with their land, but 1 do not a))prehend much difficulty on 
this score provided tliat purchasers are prepared to ]>ay read) 
money. 

“ There is some land belonging to the Government well adapted 
for vanilla cultivation which can be leased for periods varying 
from 9 to 21 years. 

“ Seychelles is unfortunately almost a te^*ra incognita ^ for 1 
cannot help thinking that if the scores of young Englishmen 
who leave the mother country year after year for other lands 
knew of it, they would give the preference to an English colony 
which offers advantages not to be mef with elsewhere for the 
investment of small ca])!tal, say -t 1,000.” 


The following correspondence has since passed in regard to the 
quality of Seychelles vanilla 

Colonial Office to Royal Gardens, Eew. 

Sib, Downing Street, December 6, 1897. 

I am directed by the Secretary of State for the Oolonies to 
transmit to you, for your information, the enclosed 'copy of a 
despatch from the Administrator of the Seychelles Islands, 
forwarding a specimen of vaniUa, growp on one of the estates In 
those fadands. 

I etc., 

TIm Direetor, (Signed) H. BBBTBAM OOX, 

Koynl Gaidene, Eew. 
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[EnoloBtcre.] 

ADMINIBTRATOB of the SBTOHBLLBB to DOLONIAL OFFIOB. 

Ooyernment House, Seychelles, 

Sir, October 16, 1897. 

1 have the honour to inform you that 1 have forwarded to you 
by this mail a specimen of vanilla, which was given to me by 
Mr. D'Emmerez, the owner of Amitee Estate, Pradin, and which 
is one of the finest samples of vanilla I have seen. 

I went through this estate when lately at Praslin and was much 
struck with its appearance and that of the neighbouring estate 
“ Cote d’Or,” which last year produced about £5, 000 worth of 
vanilla. 

Some of the Se} chelleb vanilla sent home last year was pro- 
nounced by experts to be the finest ever seen on the London 
market, and the bundle I am sending will show how well the 
preparation of vanilla is now understood in the Dependency. 

1 have, etc., 

(Signed) H. COCEBURN StbwART, 

"rhe Right Honourable Administrator. 

J. Chamberlain, M.P. 

Royal Oardbns, Kew, to (Colonial Office. 

Sir, Royal Gardens, Kew, December 28, 1897. 

I have the honour to acknowledge the receipt of your letter 
of December 6, transmitting a sample of vanilla grown in the 
'SeychelloH. 

2. I now enclose, for the information of the Secretary of State, 
a commercial report upon it. 

1 am, etc., 

(Signed) W. T. ThisbltON-Dtbb. 

H. Bertram Cox, Esq., 

Downing Street, 8.W. 

[Enclosure.] 

Report by Mr. A. C. Meyjes, of the Chr mi ntid Dnigginf^ on a 
sample of vanilla grown in Seychelles, aii<J received tlmmgh ihv 
Colonial Office, December 7, 1897 ; — 

** The pod you haye sent is an unusually fine and long one. 
Vanilla of this character would probably realise about 26s. or 27s. 
per lb. gross in the London market at the present time. From 
that figure must be deducted certain trade allowances, brokerage, 
Ac., amounting altogether to about 10 per cent. But your friends 
should be careful to tie the vanilla together in bundles containing 
pods tdl of the same length, or at least not varying more than 
^inch, because the pods are paid by length as weU as by 
appearance. And further, 1 am afraid that the prices of vanfm 
are on the decline. They have been unusually high this year, 
and after Christmas the trade demand is apt to drop. Moreover, 
vanilla-growing must have been a very profitable business duifaig 
the past few seasons and the usual result, viz., ovar-produetlon is 
sure to follow. Strange to say, vanillin (the ooal-tar product) faoi 
never been so cheap as now. The oonsumption of vanilla pods, 
however, is tncreesing every year and likely to oonthmo to m io 
for a long time.** 
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DOVn-MISGlLLANlOUS llQim 

Ibu GaOROfl A. Bishop has been appointed by the Secretary 
of State for the Ooloniea, on the nomination of Eew, Super- 
intendent of the new Public Garden establidied at Bermuda by 
the Public Garden Act, 1896, ^to assist in depeloping the 
a^cultuxal and horticultural capabilities'* of the colony, upon 
wUch its prosperity largely depends. Mr. Bishop has had twenty- 
three years practical experience in every branch of gardening, and 
waa lately head gardener and steward at Wightwick Manor, near 
Wolverhampton. He has, besides, considerable other attainments 
which seem peculiarly to fit him for the varied^duties of his new 
post. He passed fourth in honours in the examinations of the 
Science and Art Department in Practical Chemistry. He gave 
lectures on horticultural subjects under the Wolverhamplon Cor- 
poration, and appears to have Wn successful in raising the 
standard of the industry in the district. 


Botanical Magasine for Maroh.~All the plants figured are in 
cultivation at Kew, Oamptostma ptnnatum is a shrubby 
leguminous plant from Brazil, whence seeds were sent to Kew by 
Dr. Glaziou, formerly Director of the Passeio Publico, Rio 
de Janeiro. The fiowers are two inches long, and are bright red- 
purple. Erythroniinn Hartwegi is a Californian species which 
has been in cultivation at Eew for along time. It is closely allied 
to E, grandfflomm, Draccena godsrjffUtna was first sent to Kew 
in 1892, by Mr. Henry Millen, Curator of the Botanical Station at 
Lagos. The species is nearly related to D, which it 

resembles in its subscandent habit and spotted leaves. The 
drawing in the Botanical Magazine " unfortunately does not 
represent the best variety, which has much darker green leaves, 
with more numerous sj^ts. Hacqttetia Epipactis is a curious 
umbelliferous plant, native of South Europe and Siberia. The 
flowers are yellow, in simple umliels, surrounded by an involucre 
of rather large green bracts. Nothing is known as to its intro- 
duction into the Royal Gardens, where it has been cultivated for 
many years. 


Botanical Magazine for ApriL-^l/tnm Scliuberti, a s|^ieB 
which is widely distributed in western Asia, has long, broad 
leaves and rose-red flowers on remarkably long pedicels ; the 
umbels being nearly eighteen inches in diameter. Bullba 
were sent to Kew by Messrs. Herb & Wulle, Nuiseryinen, 
Naples, in 1896, and flowered in June, 1897. The luxuriant 
variety of the protty Myoaotis dmitiflora figured, was 
oommnnicatei by SL J. Lowe, Esq., F.R.8., who deslrikl that It 
should be named after Mrs. Thiselton-Dyer. The native oeuntij^ 
of the species is not rKwltively known, but it is believed to be 
Swltierwid. Crgcua Mdlyi is a native of the Dalmatian mountain^ 
where it diaoovered more than fifty years ago. The floweta 
are white or atraw-eolonred, with a yellow throat. Oorma 
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presented to Eew by 0. Maw, Esq., F.L.S., the author of the 
splendid monograph of the genus. JiAeum R%Ub is an old 
inhabitant of botanical gardens. It is ornamental both on account 
of its large leaves and itb bright red fruits. 
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M«d 6 oine, Eew now poMesaes a healthy young riant of D, 
mirabiik. It ahonld Im mentioned, however, that the plant ww 
actually presented by Mr. A. Qrandidier, to whom the whrie 
batch belonged. The aocom^ying figure, kindly lent by the 
proprietors of the (/afid0fu>r8’C)%/vinfcfe,thonghnotr^lya portrait 
of the Eew plant, very well represents it In this state the very 
short lateral branches or "cushions” bear three or four sharp 
spines and as many very narrow, almost cylindrical, fieshy leaves, 
overtopping the spines. 
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FifforM of the ednlt etote are given in BaiUon’s BinMn* 
Naturette dn Idantea de Madagaacar (a part of 
wo* referred to above), plates 261-2 md 
thoM roprownting hsblt are r^roduccd in the Hull, Mim, HibU 
Nat, Par,, i. ( 1 ^), pp. 216 - 217 . The genus is now referred to 
the Sapindacen. 


“ The Last of its Base ” :-This must be the epitaph on all thrt 
remains of an interesting" Cabbage tree,” that has jnst disaHpeaw 
from the flow of the island of St. Helena. It was or^^ly 
described by Sir Joseph Hooker under the name of ^Mia 
rofutidt folia, and figured by Melliss in his work on St. Helen^ 
t. 41. Melliss wrote in 187.*), “ this plant had almost been olMiea 
with the extinct species, until, after long and patient searc^l 
experienced the great delight of discovering one tree ™ 

Black field at Longwood Gate. It is an old tree, probaWy ™ 
only one alive anywhere, and likely soon to follow the mto ot 
the ‘ ebony ’ and ‘ string wood,* both ol which, after much seeKing 
for them, I am inclined to believe exist no longer.” 

The ebony mentioned above was Mtlhania inelafuurylon, 
Ait It existed in European gardens after it had become 
in St. Helena, but is apparently now completely 1^. The 
stringwood was Acali/plin rf*ttculata, Muell, Arg., described by 
Melliss as a l)eautiful little plant that formerly grew on the 
main central ridge amongst ferns and cabbage trees about the 
Focality of Casons . . . but it is no longer there.” 

Peiadia rotund if oha was figured in the (iardenere Chrontcte, 
1888(I.),pp. 180, 181, and referred to as follows:— . , 

“ The interest attaching to the tree is that 
existing representative of its race in the island of St. Helena. 
Formerly, doubtless, there were many more, but gwts and 
the destructiveness of man have destroyed this, and jomy 
other species peculiar to that remote islet. As^ in “ 
structure it possesses peculiarities of its own, it is evident 
that the loss of such a tree is equivalent to the tearing out of a 
page of a record, or, to suit the Philistine mind, let us say the 
destruction of a page of a ledger. In this country, indeed, 
generally, composites are herbs, or at most bushes. Ajters, 
Benecios, Daisies, Chrysanthemums, Dahlias, as all know them in 
our gardens, are not to be classed with trees, but hero we tove a 
plant nearly allied, generally, to Aster, whic^ forms 
tree with spreading naked branches, bearing smal^ siukra, 
Bpathulate, toothed leaves crowded towards the ends of the 
brandies, and which leave when they fall very prominent 
oioatrioes. The heads of flowers are borne in dense .wuteis, as 
stown in the smaller illustration. The tree in qnesticsi is 
80 feet high, and grows near the entrance gates of Longwoodjtte 
plaoe of tne enforced retirement of Napoleon, who must often 
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^*The interesting plant recently figured and described is, I 
regret to say, not represented at Kew. It is true, as you mention, 
that 1 brought seed from Ht. Helena in 1883, but none of it 
germinated. The same result attended the seed taken to .lamaica, 
and also some sent to Ceylon and Southern India. It is very 
probable, as suggested by Professor Oliver, that some of these 
* Cabbage trees ' are sub-dioecious, and if this is true as regards 
the plant under notice there is little hope of perpetuating it by 
seminal reproduction. This view is in some measure confirmed 
by the fact that no plants have been raised from seed so'wn in the 
island, and also by an experiment which the late Covemor Janisch 
carried out on the spot. The ground near and under the tree was 
enclosed by hurdles, and the soil broken up and carefully prepared 
in the hope that some few well ripened seeds w(»iild fall upon it 
and germinate. Not a single plant was thus raised. I have only 
to add to your excellent description of this plant, that the fiowers, 
which are plentifully produced in Mayor June, are small (i inch 
diameter) and white, with a yellow centre.” 

The news of the death of the tree was announced in a letter 
from His Excellency the fiovemor, dated October 29th, 1 897 : — 

“ You will be sorry to hear that the old Puiadin rotund tjofta 
at Longwood, the last of its race, was blown down in some recent 
gales. I trie<i every plan I could think of to propagate it but 
without success, slips in<^he ground and in water bottles, and 
grafting on gumwood stocks, and seeds, but all in vain. Would 
you like a specimen of the wood ? though I think yon have a 
piece at Kew. It is plain white without veins, and extremely 
heavy.” 

The specimen of the wood kindly offered by Mr. Rtemdale was 
received at Kew a few days ago, and this relic of the last living 
specimen of Pnhdia rotufidi/olm is deposited in the Timber 
Museum (No. 3). 


Sararanga sinuo8a.^The Rev. R. B. Comins has sent another 
small collection of dried plants, chiefly from the Solomon Islands, 
and including a short branch and mature female inflorescence of 
this singular member of the Pandanacea\ (See Kew Bulletin^ 
1895, pp. 159-161 and 273.) There is also a male inflorescence, 
which was previously unknown ; but it is in a very advanced 
stim, and almost destroyed, unfortunately, by insects. Still it is 
sufficient to give an idea of its appearance, and some perfect 
flowers have been found amongst the remains which will enable 
the diagnosis of the genus to be completed. Mr. Comins also 
churns to have discovered that the leaves are quadrifariously 
arranged — ^not spiially, as in Pandanm ; and the branch he sends 
oonfims his statement. Further figures will be given in HookePe 
looms Pla/ntamm. 


Aluieilla.-JZAtis jt^landtfoha^ Willd., as limited in the latest • 
monographs, is usually a tree of moderate sise, native of Western 
America, ranging from Mexico to Peru, and inhabiting monn- ' 
tainous districts up to at least 3,500 feet above the levd of the 
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Bea. Oaleotti describes it as a beautiful shrub, having pale yellow, 
fragrant flowers, growing in woods in the Coi^illera of Vera Crus, 
at an elevation of 3,000 feet. Birschel designates it a large trefl, 
growing at an altitude of 3,500 feet, near Ouarenas, in the province 
of Caracas, and bearing the name of Manzanillo Bovo/' Spruce, 
who collected it at Bafios, Quito, has the following note : 
“Arbor patula, 40-pedalifl, lactescens, hand resinoso-aromatica. 
Flores albi. Ahthilta^ Quitensium." Piirdie, who collected it 
in New Grenada, states that it is “the celebrated Palo l*etro-Fer- 
nandez*' ; and on another label he describes it as a lanre forest tree. 
There are specimens in the Herbarium from several other collectors 
and localities, but they are unaccompanied by any remarks. 
Krnst (/vff Exjiostrioti Nm tonal de Voavzaela rn 188.3, p. 215) 
(•numerates Hltyn jaghnahfoha among woods and timbers, under 
(he vernacular name of “ Manzanillo de (Vrro.*’ Not one of the 
foregoing Spanish names is given in Seemann’s Ihe VofhmnmBn 
dvr Antft tLant^then and we have found no published 

account of its ixissessing poisonous properties, which, from its 
popular name “Manzanillo*' (Manchineel) might have been 
expected. But some months ago Mr. J. V. Sigvald Muller, of 
Guayaquil, sent to Kew fruiting branches of Rhm juglandt- 
John ; one parcel named “ Aluvilla blanca," and another 
“Aliivilla negra." There were slight differences in the foliage, 
but wo could And nothing to distinguish them specifically. 
Mr. Muller, however, is of opinion that they are distinct, and 
states that both have the reputation of being exceedingly 
venomous. Ho far as we understand, his information was all 
derived from hoar-say, and is merely traditional. Indeed he 
states that he had met none except Indians who even knew the 
name “Aluvilla." There may be a grain of truth in the 
tradition, though it is almost certain that Rhun jugiandt/olia 
is not harmful to Europeuns. 


Fungus firom indigo refuse Professor C. A. J. A. Oudemans has 

recently called attention (Vetnl, Konik!, Ahad. Wetmach, Amst 
IV., 8!1 (1897), to a new species of edible fungus, Vvrpa indigorola^ 
Oudem., from Klatten, .lava, which grows abundanUy on the 
debris of Indtgofvra t motor idj after the colouring matter has been 
extracted. The native name of the fungus is “ Djamoer tom," 
which signifies indigo-plant fungus. A specimen received from 
the Haarlem Colonial Museum proves to be a species of Coprinuu. 


Books presented by the Bentham Trustees.— in addition to about 
twenty serial publications, received in exchange for Hooker^'n 
hmies Plantarum^ the Bentham Trustees have from time to time 
made important gifts of books. The most recent acquisitions 
from this source are mostly fifteenth, sixteenth, and seven-* 
teenth oentm^ books. Among them are the aditio prinetpa of the 
Opu$ BuraKum Oommodarum^ of Cresoenzi, 1471 ; a good copy 
of the same author's De Af/ricultura omnibueque plantarum et 
animalium gamrihue^ Uhr% xH., do., 1548 ; an excellent copy of 
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Btrasflbargy J. PrttBS, 1507 ; Furhsii Plantamm Hintoria^ 1551 : 
Worlidge'B SyMema HortintHurcp^ 1682 ; and Bacon's Sylva 
Sylmrurrij 1627. An interesting book of more recent date (1732) 
is The Flower OanUn Dinplayed. The continuation of the long 
descriptive title reads In above fonr hundred curious repre- 
sentations of the most beautiful flowers, regularly disposed in the 
respective months of their blossom, curioudy engraved on copper 
plates from the designs of Mr. Furber and others, and colour^ to 
the life, with the description and history of each plant, and the 
method of their culture, whether in stoves, greenhouses, hot-beds, 
glass-cases, open borders, or against walls. Very useful, not only 
for the curious in gardening, but the prints likewise for painters, 
carvers, japaners, &c., also for the ladies, as patterns for working 
anil painting in water colours, or furniture for the closet." 
Another work presented by the Trustees is Poiteau's mag- 
nificent Pomologtr Frau{am^ This comprises four large 
quarto volumes containing 431 plates, which were issued 
separately, with iext, at a franc and a half each, between 
1838 and 1846. The drawing is perhaps equal to anything 
of the kind, and far superior to most; and the colouring 
of the fruit is generally good, but of the leaves somewhat too 
uniformly blue-green, the ground being coloured ink. Brookshaw's 
Pomona BnUmniva^ of which Kew possesaes a fine copy of the 
large edition, surpasses Foiteau in colouring, but does not equal 
it in drawing. 


Mexican Works on Botany, Materia Medioa, Ac.— The Kew 
Library has received a valuable gift of books from the Hecretaria 
de Fomento, Mexico. In 1787 an expedition was organized for the 
scientific exploration of Mexico and other parts of America under 
Spanish dominion, and Martin Hesse, a botanist, was nominated 
its leader. J. M. Mocino and V. Cervantes were associated with 
him in the botanical work ; and the two volumes entitled Planta* 
NotHB Hi^patiicp and Flora Mexvuna are from manuscripts left 
by Sessd and Mocino. Their interest now is little more than 
historical, as most of the specimens described as new have already 
been published by other l^tanists, and many of the identifications 
are ol^iously erroneous. A useful work is the Bihlioteca Botanico^ 
Mexicana^ by Dr. N. Ledn ; it contains titles of worka and 
references to publlGations little known in Europe. Datos /Mra la 
Materia Medica Mexteann (primera parte) is an illuscrated book, 
which will be very serviceable in identifying Mexican drugs and 
connecting them with their native names. Monograjian Mexicanan 
de Materia Medica^ Analen del Imtituh Medicrt Naetmal and El 
Estadio are serial publications treating largely of mSdicinal 
plants. 


Moth Boren in Sugar 0an6.-.ln the Kmv H^wrt^ 1876f p« 26» 
mention is made of the ravages of the )arva of a moth among the 
sugar canes of ^tish Guiana. It was identified as Phmmna 
oacdiaralis ctf Fafaricius, but regarded .as the same as IHatrma 
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tuuschari of Ouilding, who deioribed it in 1828 from Bpeolmeni 
foand in the Island of Bt Vinoent. There is a brief netieOi wltti 
flgaree, given in the Kfw Bulletin^ 1894 (pp. 152 and 178). 
A faller aoooant, with a bibliography, is that of Mr. T. D. A. 
Oockerell in the Jamaica Bulletin^ April, 1892. Both in the Kcfv 
R^ri cited above and in standard works dealing with the snbject 
it has been suggested that this species also infests sugar canes in 
Mauritins and other parts of the East Indies. Some confusion in 
consequence has arisen in regard to its distribution. 

According to a note in the Compter (cxxv., 1897, 

pp. 1109^1 1 12), by M. Edmond Hordage, Director of the Hnseiim 
in the Island of Reunion, the Old World moth borer is Diatrma 
HtnataliH, Snellen. This, it is said, was originally introdnoed 
from Ceylon into Mauritius in 1848 with sugar canes. It is now 
widely spread in the East Indies. 

The distinction between D. nacchamJtH and Z>. Htriatalis^ we 
are informed by Mr. W. F. Blandford, F.Z.S,, was established by 
Snellen in MedcdMingpn van M Pi'oefHtntiou voor Saikerriet in 
West Java (1890, pp. 94 ei tt. i. and ii.) ; also in Ttjdsrhr^ 
vonr Entomohgte (xxxii., 1892, p. 349, t. xix., figs. 1-4). 

It wouM appear, therefore, that 2>. ^acrharalfs is of New World 
origin, but apiiarently not now entirely confined to that hemi- 
sphere. It may have been *Hhe worm eating the sugar canes*’ 
recorded by Hans Bloane in Jamaica in 1725. It has since been 
found in nearly every ]iart of tropical America, while in the 
United States it attacks not only sugar cane, but also maise and 
sorghum. According to Cotes it is reported as ** injuring sugar 
cane ’* in India. 

D, Htriatahn^ on the other hand, is apparently entirely an Old 
World species, li has not hitherto been recorded from any part 
of the New World, but in the interchange of sugar cane pluits 
from one side to the other there is little doubt it will eventually 
be introduced there. Its present area of distribution includes 
Ceylon, Mauritius, Java, Singapore, Sumatra, and Borneo. 

M. Bordage draws attention to yet another sugar cane borer in 
Seaamta nonagrtoiden. This was first observed attacking malae 
in Central France, and afterwards, also on maise, in Spain. In 
Algiers it attacked both sugar cane and sorghum. It may prove to 
be the sugar-cane borer of the Canary Islands (Kfw Bnlletin^ 1894^ 
p. 177). Snellen describes a variety, albieiiiata^ as attacJring 
sugar cane in Celebes and Java. From the latter it is supposed 
to have been introduced to the Msscarene Islands and Madagascar. 


Bpuzious 8t Ignatius Beans.— Under the name of ^Ignatta 
amara Beans,** from Matto Oroeso, Central Brasil, some Imken 
eeed pods were recently submitted to Eew tor determination. It 
was at once evident that they were not the produce of StrgcknoU 
Ignatiif Berg— a large climbing sbrub of the Philippines, which 
tnmishM all the St. Ignatius beans of pharmacists. Th^ wert 
evidwtly portions of winged pods of a legurntnons |iaikt beldig- 
to toe tribe Aalterpjw. Upon catting through theee pods tb^ 
were found to highly charged with a pale yellowish ftnid , 
balsam, and upon farther comparleon there was but very Httle 
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difficulty iu identifying them as portions of the pods of PUrodon 
pubeaoeM^ Benth. The reason for the application of the obsoleie 
Linnean name, Ignatia amnra^ to these pods is not far to seek, 
for it seems that the term St. Ignatius Bean *' is employed to 
designate the seeds of several medicinal plants iu South America, 
and the species of Ptorodon are included amongst them under 
the name of Fava de St. Ignacio. 


Oupu-asBU.— In a Report on the Condition of tropftal and 
semi-tropical fruits in the United States,** in 1887, published by the 
United States Department of Agriculture (Division of Pomology 
Bulletin No. 1), the folloAving account is given of a fruit with 
this name which had liitherto not been identified botanically. 

IMUmea hjuiwi (/tic) — Native of Brazil, where it is called the 

Oapu~(muJ*^ It is a medium-sized tree, with immense thick 
foliage, BO that in a grove of them it would be dark at noonday. 
The blossoms are amall ; the fruit an immense oval vessel, but 
often nearly round ; a hard woody shell covered with a russet 
furze ; inside, a yellow mass of pulp surrounding the immense 
seeds. When ripe, one of the fruits will most deliciously perfume 
the whole air. The fiavour it is impossible to describe, but to 
drink the wine of capuassu,'* which is simply the pulp washed 
off in water and strained with a little sugar added, is worth a 
▼oyage across the Atlanic ** (Edward B. Rand). 

The writer of this note was a resident at Para, and an occasional 
correspondent of Kew for many years. The news of his death 
was received with regret in the autumn of last year. 

Deltonea tutea^ Peckolt (Htst da$ Plata, Alimmt, Brasil^ I., 
p. 119.), ** Cupuavu ** is a name only. It does not appw in the 
Jfidea! kewmHt\ and, as far as can be traced, no descrij^ion has 
ever been public^ed. The native name CupUranHa or UapvMf^u 
is not unfamiliar in connection with Brazilian plants. It is given 
by Martins [Flora Br€is,, XII., pt. ill., p. 76) as the local name 
of Thmhroma gra/ndiflorum^ K. Bchum., while in Burcheirs J4B. 
list in the Kew Herb^um (Nos. 9,367, 9,467, and 10,061) Capu~ 
OMtt and Gnpa^hi are referred to species of Theohroma, From 
Mr, Band*s description it is evident that the plant which yields 
the ^ wine of cupu-assu** does not belong to the Malvacess, as 
suggested by Peckolt, but to the genus Tlijeohroma^ in the nearly 
allied SterculiacM which includes the plant that yields tiie 
well-known cacao, or chocolate of commerce. The details 
supplied by Mr. Band almost exactly apply to species of 
Tmobroma^ bearing woody-shelled fruits, such as those of 
T* hicohr or T, martiana. The seeds in ThBohroma are 
usually embedded in a sweet and somewhat aromatic pulp, 
which, washed off and strained, with a little sugar added, would 
^ord a palatable or even a delicious drink in hot eountriis. 
There are fruits of T. martiana in the Kew Museum from 
R. Bpmoa, poarked Oupu cmu^ with the information, that ‘^the pulp 
is m^ into a prsserve.*’ They correajTOnd in sizOt form, and out* 
ward appearance almost exactly with ftajid^B description. 








ROYAL GARDENS, SEW. 


BULLETIN 

OF 

MISCELLANEOUS INFORMATION. 


No. 188.] JUNK [1698. 


DCVm.-TEA BLIGHTS. 

{With Plate.) 

The field of natnre ie one of incessant straggle. Every plant 
has to hold its ovrn in the face of foes bent continnonaly and 
relentlessly on its destraction. It it sneceeds it is only becaaae 
its defensive resonrces are on the average superior to the attacks 
made upon it. The final result is one of equilibrium, In which 
foe and victim each manage to survive. This is arrived at 
through the interaction of conditions usually difiioult to trace, 
but brought into adjustment after a long period of straggle. 

When man appears on the scene and for his own purposes 
destroys the adjustment, the struggle begins anew with increas ed 
severity. He grows some one plant in wide stretches ^fter 
clearing the ground of its competitors. But in so doing to 
relaxes the restraint of all its foes and often gives them a chance 
they have never possessed before. 

rants and their panufites have to live in natnre as bast they 
may. The host can do without the parasite, but the parasite 
cannot do without the host. A plant may exist slone in a forest and 
the panrite which kills it will find its own &te sealed if it eannot 
transfer its attacks to a neighbouring individual. The straits tc 
which a parasite in consequoioe is put to continue its existence, 
and the varied means by which this is effected, form one of ^ 
most fascinating subjects of biologloal study. But the nsi result 
is that under natural conditions the parasite is kept in ohS(|A. 

When any crop is grown on a large scale it is obvious t^ the 
oondittons are chang^. A parasite having by acddent itotensd 
on an individual plant in a plaaiaiioa and done its fatal work, 
can then extend, usually 'mth little dilBonlty, to contiguous 
iflaata. Huder surii elreumstances the spread of a fungoid d i sease 
can aoly be eoUB|Msed to a confiagration, which begtamiug on a 
snraU srnln mar tiinraasn to dlsnntnmn dlmriialnns SnehtlfonlilBs 
are pi^ of tto fri^ whiah man baa to pay for dl a tuiWag the 
ocdar of natuku. Tto oaly way to tacut theaa Is to s f ia nv o ur 
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eittier to restore the nataral checks which man has abolidied, or, 
as this can from the oircumstanoes of the case i^rely be done, 
to anbatitnte artificud ones in their place. And as a matter of 
practice, by an attentive study of the habits of the parasite, this 
can generally be effected and the injury it inflicts circumvented. 

The difficulties which beset tea-culture in Assam are only an 
illustration of these general principles. But the Government of 
India does not possess any trained mycologist in its service, and 
no one was available for the study of the Blights which affect 
Indian tea-culture, but Dr. Watt, its Reporter on Economic Pro- 
ducts. When a similar investigation was needed for the poppy 
crop, it was entrusted to a gardening member of the staff of the 
Royd Botanic Garden, Calcutta. Dr. Watt was obliged to have 
recourse to Eew for the technical investigation of the most serious 
maladies with which the tea-planters have to contend. The 
following report has been drawn up, from material transmitted by 
Dr. Watt, by Mr. Massee, a Principal Assistant in the Herbarium 
of the ^yal Gardens. 


Grey Blight. 

{Pp8((tJo7:ta ^ttefnni\ Desmass.) 

The amount of injury caused to the tea plantations by this 
fungus is estimated by Dr. Watt as follows 1 regard the 
Grey Blight as very alarming, a disease that if not checked may 
easily reduce the productiveness of gardens by fifty per cent. It 
might, in fact, convert Assam from the prosperous province the 
planters have made it, to one of extreme distress.*’ 

An examination of the fungus sent from Assam on leaves of 
the tea plant, showed it to be identical with the parasite common 
on leaves of cultivated species of CnmeUia in Europe. The 
fungus first appears under the form of small grey spots, more or 
lesB circular in shape ; these spots gradually increase in sise and not 
infrequently run into each other, forming large, irregular blotches 
which often eventually cover the greater portion of the surfree of 
the leaf. During increase in size, the spots are often bordered by 
a narrow dark line. The grey or sometimes white colour of the 
spots is equally evident on both surfaces of the leaf, and is due to 
the disappearance of the chlorophyll, and the subsequent death of 
the cells composing the tissue of the leaf. The mycelium of the 
fungus is very delicate, rarely exceeding 2 p in diameter, hyaline, 
and sparingly transversely septate ; it at first occupies the inter- 
celluw spaces and runs between the cells, which eventually 
become separated from each other by a dense weft of mycelium. 
Finally the mycelium enters the cells and vessels in considerable 
quantity, causing the death of the invaded patches, the unattacked 
portion of the leaf remaining quite unchanged. When the laaf- 
tiissne of the diseased patches is quite dead and brittle the mycelium 
of the fungus becomes aggregated in numerous dense ims jurt 
beneath the cuticle, more especiidly on the upper surface of the, 
leaf. On the tips of these aggregations of slender, erect hyphae, 
or oonidiophores, which spring from a basal pseudopcoenchymUous 
Btroma,theoonidla are borne, As these clusters of qonidia Inciease 
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in Bke they raise the ontiole of the leaf into a series of Blnnte 
mrts, nnUl finally the tension is too great, and the ontiele 
raptures, nsnally in a triangalar slit through which the mature 
oonidia protrude and soon become free on the surface of the leaf, 
from which they are removed by wind or rain. Such of those as 
happen to alight on the moist surface of the leaf of a suitable 
host-plant, germinate at once, enter the tissues of the leaf, and 
form a new centre of disease, which in course of time produces 
conidia. By this rapid method of conidia-formation and distri- 
bution, it can be readily understood how possible and certain it is 
for the disease to spread rapidly when once introduced into a tea 
garden. 

The conidia are produced at the apex of slender hyphae or 
conidiophores, and are very beautiful objects when seen under 
the microscope, being narrowly elliptic with somewhat pointed 
ends, and usually three-septate ; the two end cells are colourless, 
while the two median cells ore olive-brown, the terminal colour- 
less cell lieing surmounted by four very slender, colourless, 
spine-like processes longer than the conidium itself. The above- 
described is the typical and most abundant form of conidium ; 
variations occur in the number of septa, which range from two 
to four ; the hair-like appendages also vary from one to four, or 
are sometimes entirely absent. 

The life-history of the fungus was ascertained from a series of 
«cultures ; living oonidia being obtained from the fungus growing 
on CmmlhuB cultivated at Kew. 

Conidia germinated freely within eighteen hours in hanging- 
drop cultures in ordinary tap water. The median dark-coloured 
cells of the conidia are alone capable of germination, each cell as 
a rule producing a single germ-tube ; in rare instances two germ- 
tubes spring from a cell, one of which remains rudimentary. On 
sterilised bread a dense white superficial mycelium soon appears, 
on l^e surface of which very minute dark points, consist!^ of 
groups of conidia are visible about the third day. Five days 
after sowing, the conidia are mature and capable of germination, 
bnt bread does not appear to be a very suitable medium for the 
cultivation of this fungus, the characteristic terminal, filifonn 
appendages of the conidia being almost constantly below the 
number normally present, and in certain tufts entirely absent. 
The spineless condition of conidium agrees exactly with the 
fungus described by Cooke as Hendmonia thncola^ parasitio on 
living tea leaves from Cachar, which is in reality n<Ahing more 
than an almormal form of Pentahasna Guepini^ and has also been 
observed on Camellia leaves at Sew. Examples of these abnormal 
spineless conidia, sown on plum-juice gelatine, gave origin to 
perf^ily normal conidia within a week, in fact only nonnal 
oonidia were produced on the last-mentioned nntrient solution, 
whether normal or exceptional conidia (in so far as ttie number 
at apical imlnes were concerned) were sown. It is quite an easy 
matter to mooulate living uninjured OatMllia leaves by pkidng 
conitUa on the damp under surface of the leaf, and Imping it 
n^oist for two or three days. No result was obtained when ttie 
oonidia urere plaeed on tlm upper smAee of the leaf. 

4 AS 



Pentahzgia Gfiepim Ib not known to posBeBB any other form of 
fruit or mode of reproduction than the condition doBeribed ehove. 

The dieeaBe under considenition is by no meane new ; Bpeoimena 
of tea leaveB attacked by the Peatalozziay now in the Sew 
Herboriumf are accompanied by the following note. Tea leaves 
(blighted). Oachar. 1872 growth. A. H. Blechynden.” A 
second lot of tea leaveB, Buffering from the same diseaBe, iB 
accompanied by a note as follows. ‘‘Leaves from a tea tree 
recovering from ‘ red spider.' Sap just beginning to run through 
them. This tree like many thousands has not given any leaf for 
three months. T. B. Curtis. Received from Mr. Blechynden, 
Calcutta, by T. B. C., October, 1878." 

The fungus occure as a iiarasite on leaves of plants belonging 
to the following genera: — CameUia^ RhadiKlendron^ Citrus^ 
Magnoha^ AlphittmiOj Niphoholm^ and Lagfrstrcpmia, 

Owing to its wide distribution at the present day, the original 
home of the fungus is difficult to determine with certainty, but 
the amount of evidence at hand snggeBts an Eastern origin. In 
India it occurs on Camellia and ; in Europe it is 

by no means uncommon, but always on introduced plants 
belonging to the two above-named genera. In the United States 
it occurs on introduced species of Camellia and Citrm^ from 
which it may possibly have passed on to the native MagmAia. On 
the other hand, it occurs on indigenous plants in New 

Zealand, and on Alphttoma in Queensland. 

Preventive meatturea, — If the diseased leaves were collected with 
the amount of care and intelligence exercised in collecting sound 
leaves, and burned at once after being collected, the disease would 
soon be stsm|Md out, as the mycelium of the fungus is not 
perennial in the tea plant ; consequently infection, and a recur- 
rence of the parasite, depends entirely on inoculation by the 
numerous conidia or reproductive bodies of the fungus present on 
diseased leaves. Remembering the very different kinds of plants 
on which the fungus is known to be parasitic, it is very jffobable 
that it also occurs on wild plants growing in the vicinity of the 
tea gardens ; if such proves to be the case, all such plants should 
be removed if practicable, as the conidia of fungi are carried con- 
siderable distances by wind, birds, and insects, and no amount of 
attention in the way of removing the parasite from the tea pbints 
would avail, if the supply of conidia requisite for inoculating the 
tea plants were form^ on other plants growing in the neigh- 
bourhood. 

The name of the fungus, together with the synonymy, is as 
follows 

PestiloiabOuepiiii, Datmaz., Ann. Soi. Nat., Ser. 2, XIII., 
182, tab. 4, figs. 1-3 (1840). 

Sgn. Peaialogzia inquinans^ Karst., Hedw«, 1891, p. 801. 

Ptalahma Cameltiw^ Passer., Rev. Myc., 1^7, p. 146. 

Chryneum Oamelhw^ Massee, Grev., u., 8 (1891). 

Henderaunia theiaia^ Cooke in Sacc. 8ylL, IT., 
No. 2334 (1884). 
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Fig. 1, Lmf of tea pkint ahowing the pale patohos fonaad bjr 
'^grey blight” {Pestaiicxm ; m&t. use. Fig. 2, Beotioii 

through a pnstale of the fruit of the fungas ; x 100. Fige. 3*4, 
Coni^a of the fungus ; x 400. Fig. 5, Conidia germinating ; 
X 400. 


Blihteb Blight. 

(EroOfiHtdiHtH vexans^ Massee). 

The amount of injury caused by this iiarasite, along with au 
interesting account of its general a)>pearance and mode of life, 
will be gathered from the following account b> Dr. Watt: — 

** One of the very worst blights on tea is known to the planters as 
Blister Blight. At first it seemed to me as if this might prove a 
species of blister mite {Phytoptus)^ but 1 am now disposed to 
regard it as a fungus, and |)OBsibly a species of Exiiaacus or 
Tnphrinft, In tube No. 257 1 have sent sjiecimens of the disease in 
all stages, from young leaves showing translucent spots, to pieces 
of leaves showing well-formed circular blisters, also the further 
stages of the blisters appearing hairy (under the lens), and others 
turned quite black. The history of the disease is somewhat 
striking. It invariably appears on tea that has not been pruned 
in the autumn. About April it extends to the pruned tea, which 
*has by then come into leal. At first it looks like a minute pink 
spot, which, on being viewed through the loaf, is seen to be 
surrounded by a pale maigin. This widens, and the upper 
surface of the leaf at this point becomes depres^ into a circular 
pit that appears shining and moist. The finder surface looks 
like a wart of a white, woolly appearance. These warts, as they 
enlarge, unite together and invade the shoots until the whole of 
the affected parts shrivel up. The woolly surface of the warts 
thus seems to be covered with white filaments, but I could never 
detect these us bearing spores. Shortly after this the leaves and 
dioots turn quite black, and fall to the ground. At tliis stage the 
tea plantation looks as if it had been burned. I have seen 
hundreds of acres completely ruined in this manner. But in two 
months or so, new shoots ap]iear, and the blight is not seen again, 
as a rule, till next spring, and even then spasmodically, and where 
unprunM tea exists. It was very bad in the spring of 1895, and 
in 1897 I could not discover a bush with this bli^t in the very 
gardens where, at the time of my first visit, all operatloBs had . 
been completely stopped by it.” 

The view entertained by Dr. Watt as to the fungous nature of 
the parasite proved to be oorreot, microscopic examinathm shewing 
it to be an undesoribed species of ExobasidmiUf pofassstaig 
faatnres of interest from the myoolofficsl standpolBi^ moiM 
eSpsctaHy in ttie production of a dense layer of conidia wUe^ 
covera the siufaoe snbseqnently occupied by the hymenium. Th# 
eaiUsit indication of the iiaesm ia the appearanoe of trandneant 
9fits in jthe leaf, dne to the diaappeaianee of the chlcsophyll and 
atisihgialiMis tUs is followed a sapid isioiaaae In jUm iinnilw 
of ceBs< cgndUnting the nfcfom pasenohyiiia of Him lacf and 
aitoatad within the area occupiea by the myoeliani of the fipgaa, 



oonBpioaonB blisters present on leaves that have been attacked 
for some time, are caused by the secondary increase id the number 
of leaf-cells over a limited area of the surface being resisted by 
the healthy unyielding tissues of the leaf ; hence the abnormal 
growth, stimulated by the action of the parasite, assumes the form 
of a blister, being concave on the upper, and convex on the under 
surface of the l€^. When the points of infection are numerous 
on a leaf, the originally distinct blisters grow into each other 
during their development. The mycelium is very slender, not 
exceeding 2fb in thickness, shingly transversely septate, and 
tinged with yellow when seen in the mass. It runs between the 
cells, which finally become much distorted and separated from each 
other. After becoming concentrated in clusters between the 
epidermal cells of the convex surface of the blister, on the under 
surCsMse of the leaf, the mycelium ruptures the cuticle and appears 
on the surface of the blister under the form of minute, densely 
crowded clusters of hyphae. When the growth of the parasite is 
very vigorous the hymenium is not infrequently formed on both 
surfaces of the blister. Some of these hyphae run out into long, 
sterile filaments, giving a minutely downy or velvety appearance 
to the blister, when seen under a lens ; the great majority of the 
hyphae, however, remain short, and produce a single conidium at 
the apex. The conidia are hyaline, or with a tinge of yellow 
when seen in the mas^ elliptic with somewhat pointed ends, 
l-septate, slightly constricted at the septum, straight, or sometimes 
very slightly curved, measuring 14-16 x 5-6/ti. It is not unusual 
to find conidia germinating in s/h/, each cell of the conidium 
producing one slender germ-tube. Mixed with the conidiophores 
lire numerous basidia, but these are not sufficiently crowded and 
compact to form a typical hymenium, the surface of the tuft 
constantly remaining loose in texture, resembling the face of a 
brush rather than a waxy, compact surface. The basidia are 
BUbcylindric, and so far as observed, constantly produce two 
slender, spine-like sterigmata, although the presence of four 
daughter nuclei in some prej^raiions of basidia stained with 
iodine-green, would seem to suggest the probability of four 
sterigmata being found in some instances. The spores are hyaline, 
continuous, glabrous, ovate-oblong, often slightly inaequilateral, 
5 X 3/1. When old, the tufts of hyphae appear to contract a little, 
thus becoming more isolated and distant from each other, -and 
giving the hymenium a cracked appearance. 

The branches do not appear to be disfigured to the same extent 
as the leaves by the parasite. 

Preventive metmiree , — ^Remembering the statement by Dr. Watt 
that the disease *Mnvariably appears on tea that has not been 
pruned in the autumn,** it seems ^most superfluous to suggest that 
autumn pruning should be carried out, tinlesB there is tome very 
strong reason for not doing so. The removal of diseased portions 
before the spores are mature would go ffir towards preventing a 
recurrence of the diseaee. Such infected parts should be burned, 
and not allowed to remain on the ground. Spra^ng would not, 
in all probability, be permissible, otherwise a solution of potas- 
aium sulphide (one ounce to thrm gallons of waiter) would pr^ 
vent to a great extent the spread of the disease, if applied at the 
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time when it firet appears. All known speoies of EJi^baMiwH 
are paiasiteB, forming blisters or galls on the leaTes and brandies 
of the host plant ; the flowers and fruit are sometimes also attacked. 
Species belonging to the following genera are known to senre as 
host plants : — WMlodetidroH^ Vnvnnhtm^ ANflromeda^ CauandrOf 
Atxtoataphyimn Snxtfniguj L(tvrm^ Sgwjiloctm^ Arrhena^ 

thpnjtnij and Bnmiis, The above list of genera belon^ng to 
widely separated orders of plants, suggests the possibility of some 
ally of the tea plant also serving as a host for the “ blister blight," 
and if such exist in the forest adjoining the tea plantations, there 
is but little hope of eradicating the disease until such nurse- 
plants are removed from the vicinity. 

The following is a diagnosis of the 8})ecieB : — 

Bzobasidium vezans, Mnnsee. 

Hytnenf^ifufrn innata, effnsa, forma varia, vulgo orbicularis vel 
oblongs, in foliis infestatis bullas 8U]>ra concavas infra convexas 
4-12 mm. diam. interdum confluentes f ormantia. Hymvn / am leve, 
siccitate rimosum, initio jiallidum, dein letate albo-pruinosum. 
BoAidia cylindracea 3(1-35 x iMip, 2-stengmatifera ; sterigmata 
aculeata, 3 x (1*5 p. Sponv ovato-oblonga!, continuae, hyaline, 
glabre, sejie inequilaterales, 5 x 3 /i. Cnntdtn fusitormia, hyalina, 
l-septata, ad septum leviter eonstricta, 1 1-IG x 5-(i/i. 

On living leaves and branches of CamHfta Thm, Assam. 

Fig. tf , Leaf of tea plant, with blisters formed by blister blight 
{KrokfHtffiuni rexan ^) ; nat. size. Fig. 7, Section through a 
blister; x 1(X). Fig. 8, PoHiun of h}menium f»f same, showing 
numerous conidia, a, and basidia, 6, bearing t^o spores each ; 
X 400. Fig. 9, Free spores ; x 400. Fig. 10, C^onidia ; x 400. 


Thread Blight. 

{Stilhum nianum^ Massee). 

This very remarkable fungus, while agreeing technically with 
the genus Stilham in the structure of the conidiophore, differs 
very materially in the presence of an elaborately branched, sterile 
stroma composed of densely interwoven, slender, sparsely septate, 
vagpiely branched hyphae, 2-3 p in diameter, combined to form a 
thin, white membrane, which is inseparable from the bark or leaf 
on which it grows. This sterile felted mycelium often fonns 
white patches several inches in length on the bark of living 
branches, and then breaks up into irregularly-branched slender 
strands, many of which are not thicker than thread, hence the 
planter's name " thread UighV^ The delicate white strands of 
mycelium run along the surface of the tark to the tips of the 
young shoots, branching and anastomosing irregularly ; thence they 
not Infrequently pass on to the leaves, where they form a yet 
more delicate, irregularly branched pattern. MicreacMqiie ezamina- 
tion of a diseased branch shows that the slender mycellnm is at 
first most abundant In the cambium zone, and extends to the yoang 
wood, the vessels of which soon become choked withadense weft 
of myoeliam. A dlght browning of the tissues indloates the 
progress of the myoellum. This internal mycelium pasMtbroqgh 
the substance of the bark, and gives origin to the superficial stmids 
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of iQjcelium described above. The branches are eventually killed 
owing to the destruction of the cambium sone and choking of the 
vessels of the wood by mycelium. So far as can be observed 
from an examination of the ample supply of material forwarded 
by Dr. Watt, the fruit of the fungus is only produced after the 
branch on which it occurs is dead, when it appears on the surface 
of the bark under the form of miniature pins about half a line 
high, and of a })ale yellow colour. These fruits generally occur 
in large numbers, giving to the branch a minutely velvety or hairy 
appearance as seen with the naked eye. 

In the absence of living material it is impossible to state 
definitely in what manner the fungus first gains access to the 
interior of the living plant; but the general habit suggests the 
idea of its being a root-fungus, fi^t attacking the slender rootlets, 
and afterwards extending into tne above-ground portions of the 
plant. If mycelium is found in quantity on the thicker rooi- 
branches and about the base of the trunk, the above supposition 
would doubtless be correct, and would imply the presenc:^ of 
strands of mycelium in the soil ; such strands probably traversing 
the soil and extending from one plant to another, as is known to 
be the case in other root-parasites, as Demutaphora Necatrtjr and 
KumlUnta radtajicrria. The fungus described above is in all 
probability only the conidial phase of some higher form, which, 
as is usually the case, only forms its fruit on thoroughly decayed 
portions of the host plant. 

Preventive -If examination, as indicated above, shows 

the fungus to be a root-parasite, a trench should be made round 
the base of the stem, as deep as practicable without injuring the 
roots, and filled with lime, or failing this, with wood ashes. Deep 
narrow trenches should ^ made enclosing batches of diseased 
trees, for the purpose of checking the spread of underground 
mycelium from diseased to healthy trees. Under any circum- 
stances branches killed by the disease should be collected and 
burned, otherwise the conidia formed on such branches will be 
carried by wind and other agencies, and infect healthy plants. 
Care should be taken to ascertain whether the fungus is present 
on wild plants growing in the vicinity of the plantations, as no 
amount of care exercised on the tea plants to prevent the disease 
will avail if the fungus is present on otlier plants that grow near 
at hand. 

The following diagnosis will enable the fungus to be recognized 
by a mycologist 

Btllbum nanua, Mimve (sp. iiov.). 

CvfifditJphora minutissima, vix 0*5 mm. alta, gregaria, flavida. 
SUpites ^uales, tenues. CapUula globosa vel obovata. Conidta 
numerosieBima, minuta, hyalina,continua, elliptica,mucopnmituB 
obvoluta, 5 X 2*5/i. 

On living branwes and leaves of CameUfa Thea. Assam. 

E1g.ll, Branch of tea plant attacked by **thread blight” {SUVnMn 
namm\ showing the white sterile mycelium run^im over ite 
bark, also the fruit of the fungus ; nat. size. Fig. 12, ^mit of the 
same ; x 100. Fig. 13, Section through a head of talt, Aowing 
the conidia borne at the tips of the hyphae which form the head ; 
X 400. 
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DdL-FUNGI EZOnOI, L 


The collections enumerated below have been recently received 
at Eew for determination. With the object of rendering possible 
a more exact knowledge of the geographical distribution of Fun^, 
lists of all the species commnmcaCed are given under their 
respective countries. 


SpiTZBmoxi. 

The following fungi were detected on plants eolleeted during 
the Conway Expedition by Mr. A. Trevor-Battye. 

PVBENOMYOBTXa. 

Pleospora Draba, Sihroler, Ntird. Pih. (18K1) p. l.'i. 

On Bmyn af/iin(4, Htemb. et Hoppe, Red Mount. 

Spharella Agrostidis, Ancutw. Myi. Kur. Pi/r. p. 17, fig. 79, ex 
Scuc. S}/H. i. (1882) p. 52«. 

On dead grass leaves. 


SPUAiBOPBIDB.£. 

' Septoria Saxihaga, lu Bev. Myml. il. (1880) p. 38. 

On Najri/iHfffa Hm hImh, Linn., The Flower Garden, Advent Bay. 

Diplodina Arenaria, Musutr (np. nov.), VenOiedu csaspitosa, 
Bubepidermica, ostiolo erumpentia, globoso-conica, contextn paren* 
chymatica, fuscidnla, .I mm. lata. S/ioHdt/li elongate-davulata, 
utrinque obtusiuscnla, medio l-septata, ad septum demum sub* 
constncta, hyalins, cunula rectave, 25-30 x 6-7 p ; basidia 
hyalina, 2.'>-30 x 2-2*5 p. 

On pedicels and fruit of Aienaria veriia, Linn., The Olen, Bed 
Mount. 

Distinguished from all known species of Dtjiludiwt by tiie 
large penthecia and spores. At first immersed, globose, and 
astraiou^ finally a papillate ostiolnm developes and pierces the 
epidermis, and about Hal f the entire peritheoinm becomes 
emmpent. 

Ooniothyrium amndinaoeum, Sarr. tn Mudtelia i. (1879) p. 208.' 
Dane’s Island. On hiding leaves of Phifpsta aigida, B. Br. 


Obua 

The interesting fungus described below was collected and com* 
munloated by Mr. George M. H. Playfair, H. B. M. Consulate, 
Mingpo, China. 

Htphohtoktw. 

ftMjpUumilTSia), Jfosss9(qp.nov.). SmvddekUilagwab;^ 
sdbeftun, nlvea, iiinato«enimpeiiBa, O'fi-l nun. lita. Oo n iHa 
hyali^ breviter 3<radiata, 16-20 p diam., radiis apiee obtasMls. 
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Pftrasilie on lenvee of MachUm Thunbergii^ Sieb.«et Zaoc.^ 
Ningpo. 

The email, enow-white ernm^nt patohee euperficially reeemble 
the work of eome Cocchh, DietingniBhed from Triglyphinm 
nlbum^ Freeen., the only other epeciee* by the conidia being 
larger and constantly 3-rayed. 


InzA. 

SpeeimeuB of fungi, accompanied in B(»me instances by sketches 
or photographs, have been received from Mr. J, S. Gamble, M.A., 
F.L.S., Conservator of Forests, N.W. l^vinces ; Brigade-Surgeon 
J. E. T. Aitchison, M.D., C.LE., F.K.S. ; and Mr, 0. Marshall 
Woodrow, FJj.S., Poona Coll, of Science. 


Babidiomycbtbb. 


Lepiota altiesima, Mangee nov^, PileiM membranaceus, 
albidus, centro tantum camosns, e convexo-plano snbumbonatus, 
rtquamis conoentricin innatis snbsqnarrctsnB, ad marginem fim- 
briatns, fibrosus, circiter 8 cm. latus. LamdUr libene, subc*onferta% 
albao, dein pallide flavao. S)Mriv ovatte, 8 x 5 ft ; basidia sub- 
clavata, 28-30 x 8-10 ft. a pileo discretus, albiis, cylin- 

draceu^ bulbillosus, tistulosus, tandem usque ad 25 om. longue, 
apice vix 1 cm. crassus. Annulus persistens, fimbriatus. 

Bombay. Growing in open pastures, near Poona, \Vot^rou\ 22. 

A very distinct species belonging to the group of L. procera. In 
all probability edible. 

Oollybia rupioola, Mtuiaef (np, nov,). PiteuH centro excepto 
BubmembranaceuB, e campanulato expansus, fusco-cinereus, mar- 
giue primituB subinvolutns, velutino-squamulosus, 2-4 cm. latus. 
LameHte postice attenuato-annexae, distantes, albse, dein griseas, 
acie crenulata. Sftorce subglobosee, hyidinae, 5-B g. fistn- 

loBUB, Bursum attenuatus, pileo concdor, undique densissime 
lanato-hirsutuB. 


« N. W. PBOVlirOBS. Oasspitose, on naked rocks, Jehri Qarhwal, 
alt. 7500 ft.. Gamble, 


Hymenoohaate leonina. Berk, et Curt, in Journ. Linn. Soc. x. 
(1869) p. 334. 

N. W. Protincbb. On dead bark, Jaunsar, ChimhJe, 25701. 


Laehnocladium himalayense, Mrmee {sp. nov.). TruncuM cras- 
siusoulus, elongatus, 8-10 cm. circiter, pallide rtifeaceos. Jk^mi 
ramulique ru^osi, teretes vel subcompressi, axillis arcnatis, 
alutacei, dein cinnamomeo-fuliginei, apicibus pallidls astate 
nigricautibus. Sjjorw subglobosaa, hyalinaa, 4-5 p. 

Sikkim. On the ground in fir forast^ Phallaloong Ridge, 
alt, 10000 ft., Gamble, 99. 

Oorttoiim ocnruleun, Fries, Hym. Eur^ (1874) p. 651. 

N.W. Proyikoib. On old dry wood, emitting a phosphorescent 
light, Lachiwala Forest, Dehra Dun, Gamble, 25600. 



Ilrliliila ooriioola, JA 1 W 00 hoi;.)- ABcomata 1-1*5 mm. alta, 
05 mm. lata, pegaria vel Bab8parBa,primo globm, dein erumpentia, 
planioBculm extaa paberola, albida, margine ciliato ^lldo, 
difloo pallido vel ochraoeo. Stipett breviBaimus, cylindraceiiB, 
buibilloBUB, albuB. Anri cylindracei, 9U-100 x 6-7 fs iodo 
baud tincti. SportP hyalinie, fillformi-fnBoideaa, plurignttalatv, 
demnm 9-11-Beptatro, 55-60 x 1-5^. Paraphi/nrn fuBoidee, bboIb 
longiores, 3-4 fi lata*. 

N. W. Provinces. On bark, Dehra Dun, Gambhj 35545. 


USTlLAGINEJfi. 

Vstilago segetum, Wnttrr tn liahenh. Knjpi, Ft. 1 . (1814) p. 90. 
N. W Provincrb. Dehni Dim ; on wheat, (Tamhlf\ 3.5681 5 on 
Cywidon Pern., 25680 • on oata, 25683. 

Ustilago olivaoea, Tut. m Ann. Sn. NaU^Akr. .3, \ii. (1847) p. 88 . 
N. W. Himalaya. On Oarex t^nkdcmata^ Nees, Gambte^ 35069. 

Uredinbas. 

Oambleola, Mannee {jfm. uor.). Trtrutffspt)rrr biloculareB, conca- 
tenate, ex omnibuH parti biiH arctiHsime coalite, columellam 
^lindraceo-elongataiii effonnaiiteB, HporulioliH globuBlB hyalinie. 
UredoH^Hmp baud evolute. 

Superficially resembling (^rouartnon, but differing in the 
teleutospores lieing two-celled, and in the absence of uredoBporeB 
around the base of the column of teleutospores. McuBeeella differs 
in its teleutospores being one-celled, and not concatenate. 

In the present genus, the teleutospfires are for the most part 
two-celled, roBembling those of Gi/mnoBporauytmn^ each cell 
having two germ-pores situated near to the median septum. 
Promycelium elongated, 2-3-8eptate near the apex, each 
cell producing a spherical, hyaline sporidium. Althongh the 
teleutospores are cemented together on every side, to form the 
column, yet when crushed they are seen to be arranged in 
parallel chains. 

Gamblsola sornuta, Masnee {ap. mv.). Golumella* teleuto- 
Bpozanim gregaris, cespitose, cylindracece, filiformes, flexnose 
curvatfleque, umbrine, usque ad 3 mm. longie. TBimtotpam 
oblon^^ utrinque attenuatie, 40-50 x 10-12 /s, ad septum vix 
constrictsa, fuscidulsB, loculis 2 -poriB. 

N. W. PROVINGES. On living leaves of Berberis mpaUfmB^ 
Spreng., Chakrata, alt. 7000 ft., Gamble^ 24387. 

The cylindrical sori of teleutospores are caespitose in tufts of 
5-9 individuals, brown and somewhat flaccid when moist, 
beeomiog rigid and blackish when dry. Parasitic on the under, 
or very rarely on the upper surface of living leaves. 

nxemyose Hobsoni, Vize in Greviltea iv. (1876) p. 115. SorPin 
maCnlaB tnmldas rubro-brnnneas In Jssminl ramulis folUsque 
dense aggregati; sori in ramulis 1-4 cm. longi; sori in utrisqne 
paginis feUorum plus misusve orbieulares, 2-4 mm. dlam., snMips 
arete eoncnvi, supra oonvexi. TdetUapora elUptlosa, apiee hasiqfle 
acutie vel sutebovatn, dUnte f uIvb, leves, pariete apioe iucnssatu» 
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48-51 X 20-24 ft; pedioelli hyaliniy »qnaliter filiformei^ 118-121 
X 6-7 /I. alba, circa 0‘5 mm. diam., maiginibua bine 

inde fiflsis rcvolutiBqne. .^idiofiporte hyalinss, JeTea, glohocuB 
vcl ob preaaionem irregulariter angalatss, 14-15 fi diam. 

Bombay. On JanmiHuin Eolapore, Colonsl Hohamu 

N. W. Pbovinces. Debra Dun, O^unWe^ 25283. 

In all the apecimena examined the teleutoaporea are quite 
mature, uevertheleaa, on aeveral patcbea, acattered flecidia are 
preaent, aho'wing that these atructurea had preceded the teleuto- 
apore condition on the same patch. 

Pnocinia ooronata, Coida^ Ic(^n, Fung. i. (1837) p. G, t. 2, iig. 96. 
N. W. Provinces. The wcidial form on living leaves of 
HhamnUH putpumty Edgew., Deoban, alt. 9000 ft., Gamhh^ 24427. 

Puoeinia Graminia, Pern. Disp. Fuug. (1797) p. 39, t. 3, iig. 3. 

N. W. Provinces. The (Bcidial form on living leaves of 
Berberin vulgan\ Linn., Deoban, alt. 8000 ft., Onmbfe, 25779. 

Puoeinia fhaoa, WaU7\ Ft. Crypt, ii. (1833) p. 220. 

N. W. Provinces. The uecidial form on Anemone rtnularie^ 
Buch-Ham., Deoban, alt. 9(X)0 ft., Gamhle^ 24409. 

Helampaora Eyperieorum, Wittier in Rahenh. KrypL Ft. i. (1884) 
p. 241. 

N. W. Provinces. On living leaves of Hy^tericum centuumy 
Roxb., Jaunaar, alt. 7000 ft., GamhtCy 25711. 

Helampaora epitea, Thtftnrn in Mitth. Oent, ii. (1879)p. 1. 
N. W. Provinces. On living leaves of Bulix eteganHy Wall., 
Deoban, alt. 9000 ft., Gamhhy 24399. 

Uredo Oldealandia, Moeere (ep. now). Sort minnti, amphigeni, 
maculaa non formantea, 300-500 ft diam., aparsi vel inordinate 
gregarii, prominuli, epidermide primo tecti, tandem apice rupto 
paliide ochracei. Ureioeporce oblongw vel obovata, episporio pro 
ratione tenues, ubique dense et minutisaime echinulate, seasilea, 
raro pedicellatn, hyallnm, 20-25 x 10-12 ft. 

N.W. Provinces. On living leaves of Oldentandia im., Jehri 
Oarhwal, alt. 4000 ft., QatnhUy 25441. 

The Bori are pale ochraceoua 'when dry, but are in all probability 
white when fresh, the spores are colourless. It reaemblea 
U. CtMOitiWy Cooke k Maas., in habit and general appearance, but 
differs distinctly in the spores. 

JWdlum Olematitis, DO. FI. Fr. ed. 3, ii. (1805) p. 243. 

N. W. Frovinoeb. On living leaves of Juamitmnt humthy Linn., 
Jaunsar, alt. 9000 ft., Rogers. 

SPHABROPSIDEifC. 

Ostinula leucozautha, Masses (^. nov.). Periihma qmraa, 
Buperfioialia, 1-1*5 mm. diam., albida, disco ooncaviuseulo hamk$m 
plicato-cavernoao Inteo. Basidia filiformia, 30 x 1*5 fs hyaHi^ 
sporulis ellipsoideis utrinque acutissimis 8-10 x 2 ft hydinia. 

N.W. PROVINGBB. On living leaves of Leucas ngswmLMia^ 
Benth., Dehn Diin» OamUey 24584. 

Dlatingaiahed from all known species W the whitish extertpr 
and Irregularly lacunose, yellow disci Tfsisre are ueuatty Srd 
peritheoia on a lea^ mostly hypophyllotu. 
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HTraOMTOITBB. 

Fiuihu Mfuttf (fip. tiov.). Spondorhiu eniinjMiitlB, 

5-10 cm. diun., miborbioiilaria, wpe oontlaentift, UMnc 
(dnnBbarina, eamo^ oompaota. frypA«i> repentea, dense iatiicctc* 
nmosiB, psroe septsto, 4^ p crassn, hydiuB. Bandia pane 
ramnloea, nunnlia fnsoideis, oonidiia fnaoideo-taleatla ntrinqae 
Bcntiadmia S-eeptatia ad aepta interdnm conatriotis 35-38 x 

Punjab. On liTing trunk of Cornua matrop/^fUa, Wall., 
Mnrree, alt 7000 ft., Aitchiaon. 

A very remarkable apeciee, in aome inatanoes nearly covering 
the trunk, and thus forming a conapicuons object at acme 
considerable distance away. Thick, felt-like, and somewhat 
gelatinous when moiat, becoming much contracted and wrinkled 
when dry. 


SniiTS BETTLmiEm. 

Specimens sent to Kew for determination by Mr. H. M. lUdley, 
M.A., F.L.H., Director, Gardens and Forest Department, Singapore. 

Basidioktobtih. 

Lentiiina blepharodes, Betk. et. Curt, in Jifurn. Linn, fifor. x. 
(1869) p. 301. 

' State of Selanoor. On a stump. 

Lentinua axilis, Friea, Epirr. (1838) p. 393. 

Stnoaporb. On dead wood. Botanic Gardens, Rtdky, 10. 

Foniaa australis, Saer. Sytt. vi. (1888) p. 176.. 

Singapore. On dead wood. Botanic Gardena, Bidhy, 2, 11. 

Fomas samitostua, Sncr. Syll. vi. (1888) p. 200. 

Singapore. On wood. Botanic Gardens, Ridky, 1. 

PolyatiotuB xerampellnns. Sore, SyJl. vi. (1888) p. 282. 
Singapore. On wood. Botanic Garaens, RiMey, 12. 

PolysttctuB flabellUhrmis, jShrr. 8yU. vi. (1888) p. 216. 
Singapore. On rotten wood, Botanic Gwens, Ridby, 9. 

Polystiotus sanguinens, f rtsH tn tfov. Act. 8oe. 8ei. Upaal. i. 
(1851) p. 75. 

Singapore. On dead trunks, Botanic Gardena, Ridby, 13. 

Iqwx flavns, Klotzach in Linnam viii. (1833) p. 488. 

State of Selangor. Growing on the living trunks of coffee 
treea, and said to be the cause of a serious disease, attadrisg the 
plants at the collar, Ridby^ 19. 

Stoeam aitlduliim. Berk, in Hook. Land. Journ. Bet. il. (1848) 
p# 6S8. 

GbXGAPORE, On the ground, Botanic Gardena, RUBey^ 8. 

ftsifum velloienm. Berk, in Hook. f. FI. H. Zd. U. (1855) p, 
183. 

SiNGAFDn. On dead wood. Botanic Gardena, Ridby, 5. 

liMhBMladiBm ikmUatu, 8aee. SyU. vi. (1888) ^ 738L 
StaA op SdLAjNKn. On rotten wood, BU« Clam% JW dfc y , 
19bia. 
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PTBfliroirrciBTiB. 

Zylarla Bidl^, Masm mv^, Capitulum fllliptioam T6l 
obovatum, obtnaum, dariesimam, cnuia pallida teotnm, in 

Btipttem cylindricnm deorsum abrnpte attenaatnm. Peritheeia 
peripharica, ovata, immeraa, ostiolia minntiaaimis immerna. 
Aan cylindraoei, atipitati. Sporee octonae, oblique monoaticha, 
elliptioo-navioalarea, ntrinqne acatas, aape oarmln, IH-SO x 4-5 n, 
opacn, brunnee. 

SiNOAFOBB. On dead wood, Botanic Gardena, Ridley, 15. 

A verjr diatinct and remarkable apeciea, anperficially reaembling a 
atalked fruit. Capitulum broadly ovate or elliptical, obtuae, whiUah, 
glabroua, 1-1 *5 x 0*8 — 1 cm., oatiola barely viaible under a lena. 
Stem about equal in length or alightly ahorter than the club, 
2-3 mm. thick, pale brown. Allied to Xylaria dealbata, Berk., 
but diatinguiahed by the much leaa prominent oatiola of the 
perithecia, and the amaller aporea. 

Soaellinia pioaoea, Maasee (y). mv.). Peritheria denae gregaria, 
larina aparaa, carbonacea, nigra, maculia albo-luteia omata, oatiolo 
minnto vix prominulo hiante. Amt cylindracei, atipitati, apice 
anbtruncati, octoapori, circa 300 x 18 y. Spone oblique mtmoatieha), 
fuacs, ellipticas utrinque acute, 2-guttnlate, 30 x l.t p. Paraphymm 
aeptate, capitate, filiformea. 

SiNOAPORB. On dead bark. Botanic Gardena, Ridley, 

Perithecia 1‘5 mm. in diameter, crowded and forming patchea 
2-3 cm. acroaa. Superficially reaembling a apeciea of FertvuaHu. 
Allied to RoeeUinia paehydermattra, Geaati, but quite diatinct 
from thia and every other deecrib^ apeciea in the large aporea, 
diatincUy capitate paraphyaea, and in the yellowiah-white patchea 
on the perithecium, which are aometimea raiaed above the general 
level of the aurface, and conaequently reaemble warta. 

Zylaiia Eypoxylon, (iivv. Flor. Min. (1824) p. 35.>. 

SlHGAPORB. On dead wood. Botanic Gardena, Ridley, 14. 

Tryblidialla rufbla, Saec. Syll. ii. (1883) p. 757. 

SiNOAPORB. On dead brandieB, Botanic Gardena, Ridley, C. 

Daldinia vamiooaa, Ceaati et De Not. in Oomm. Noe. Cvittoq. 
IM, i. (1863) p. 198. 

SiNOAPORB. On loga, Botanic Gardena, Ridley, 4. 

Kertaach a a ri a Heliaona, Maeaee; Porania Heliscns, Mont. Syll. 
Crypt. (1856) p. 209. 

SINOAPORB. On dead bark, Botanic Gardena, Ridley, 7. 

The preaent apeciea ia a genuine Kerbuchnuuria, and not a 
Ptffonto, aa ia proved by examination of a portion of Montagne'a 
type, aent by him to Berkeley, and now in the Eew Herbarium. 
The Singapore apecimena have the perithecia denpely crowded, 
forming a continnoua cmal 15-20 cm. long and bi^. 


Htpboxtobtba 

Tnbnanlaria apioapon. D»r. et Mont, in Exjd, 8e, Alger, 
Crypt. (1866-69), p. m • 

BlNOAPOBK. On dead wood, Botanic Gardena. 
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Haettor, Maum (j/m. ttov.). S^porodochia w»itelkto<diadfonnla 
▼el oonyexineoale, siirantio-rabm, erampenti>8nMrfiolaUa, gelft* 
tinoaa, eonldiomm agglntinatornm etnto teota. Vmidia oblooga 
▼el ellipsoidee, oontinaa, oetennlata, demnm pliu miniunre 
eecedentia, plaemate aorantiaco. 

A remarkable fangas wlthont yery obyiona affinitiee, belonging 
to the TnbercalariesB'Macedineie, haying oontinnons, brightly* 
oolonred, oatenolate conidia. The stroma or sporodochinm is 
distinctly parenchymatous, erumpent and gelatinous, the snper- 
iirial cells everywhere gniwing oat into chains of conidia ; the 
apical ones being the oldest, and becoming free as they mature, 
new conidia at the same time forming at the base of the chain. 

Neoator deoretns, Ma»'m {up. nov.). Sporodochia disoifonnia, 
laxe gregaria, sessilia, erumpentia, mm. diam., iiiterdom 
oblonga, 2-2’l> x 1*5 mm., alba, dein aarantio-rnbescentia. 
Conidia continua, ellipsoidea, catenulata, 14-18 x 7-8 p. 

State of Selangor. On cultivated coffee trees. 

Said to be a very destructive parasite, attacking the yonng 
branches, by commencing at the tips and working downwards. 
When the pustules first burst through the bark they are white, 
finally becoming urange>red, due to the formation of the conidia, 
the epispore of which is smooth and hyaline, but the contents 
oran^-red. The general appearance of the fungus under a 
pocket-lens, is that of a minute DacryomyctK or Orhiliu, It is 
’ said that by removing the injured branches, the spread of the 
disease is checked. 


Mtxogabtbbs. 

Lyoogala Ipidendmm, Roataf. Monog. Mycrt, (187.5) p, 285, 1. 1, 
figs. 1 et 7-12. 

Singapore. On dead wood, Botanic^Oardens, BUUey, 16. 


Boubo. 

Fungi from the East Coast of British North Borneo, collected 
by Mr. C. V. Creogh, C.M.O., late Governor of Labnan. 


Babidiomycetbb. ^ 

XatMmins emmpana, Jfosser («p. not'.). Fihw e hemispluBrico 
ezpansuB, membranacens, glaber, albidns, margine semper subin- 
▼olntna, viz 1 mm. latns. LatntilkB poetioe decvnentes, snb* 
distantes, aAlde. ^pone obovatn, hyaline, 5-6 x 4 ; boaldla 

davata, 25-90 x 4r-6 p. Stipn flliformis, ^aber, albldba, baei 
tnberonlo flooeoeo preditus. 

Gregarious on fallen twigs. 

Allied to Maramiua $armmto$ua, Beric., hut distingniahed bf 
tbs whitish, glahrons pilens. 

Xmtiaiis ptciMEMNU, Ldv. in Ann. Sri. Nat. s4r, 3^ ▼, (1846) 
p. 117. 
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On atamps and Mien branchee. 

The speoimenB are rather small in riie, but •poBsess all the 
ohaiaoteriatios of the species to which they an referred. 

Puma oosehatuBi Fries, ISpier. (1838) p. 398. 

Growing on fallen logs. 

Polyporus looidns, Fries, Syst Myc, i. (1821) p. 353. 

On dead tree-tranl^ 

Phass rngoaus, Sace. Syll. vi (1888) p. 152. 

On dead wood. 

Pomes anstralis, Sace. SyU. vi. (1888) p. 176 
On dead wood. 

PoDMB melanoporoides, Sacc. SifU. vi. (1888) p. 196. 

On dead wood. 

Polystietns memhranaoenB, Frtes in Nov. Art. Sor. Sn. Vpml. i. 
(1851) p. 93. 

On dead wood. 

Polystietus Zanthopns, Fries m Nov. Ait. Sis'. Sii. Vfisal. i. 
(1851) p. 75. 

On dead branches. 


Butub New Ooiiba. 

The species enumerated below were collected by Mr. W. Fitzgerald* 
and communicated by Rir Ferdinand von Mueller, K.O.M.G.* 
P.B.S., F.L.8. 


Rabidioxtoetbb. 

Laeoaria Hookeri, Massees MaTOsmius Hooker i. Berk, in Hook. 
Kew Jonm. Bot. iv. (1852) p. 136. 

On rotten wood, Amaiama. 

Agreeing exactly with Berkeley’s type, collected by Dr. (now 
Sir) J. D. Hooker in Ehasia, at an elevation of 60(X) ft. The 
pilena is very tough and pliant when moist, becoming strongly 
incurved and rigid when dry. Gills broadly annexed, thin, 
margin entire, 5-^ mm. broad. The present species is a typical 
member of the genus Laccana, Berk, k Broome, having the 
gills at maturity powdered with white, globm, warted spores, 
which measnre 7-8 y. in diameter. 

Laatinua inlhndibulifonnia, Berk, et Broome in Journ. Linn, 
Soe. xiv. (1875) p. 42. 

On rotten wood, Amaiama. 

LantiBiis bravlpaa, Cooke in Greviltea xiv. (1885) 12. 

On logs, Enmusi River. 

Laattnoa Bajor^n, Fries, Bpirr. (llM) p. 393. 

On rotten wood, Enmusi River. * 

Iisatinu arlaltua, Berk, in Ann. Mag. Nat. Hist. x. (18tf) 
p. 870. 

On rotten wood, Lampotan. 
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LentinuB perffameneuB, Let\ in Ann, Svi, Nnt, B^r. 3, v. (384(5) 
p. 117. 

On rotten wood, Ktimusi River. 

LentinuB exiliB, in Fries Syn^ (ten. Lent, (183(5) p. 10. 

On rotten wood, Guni Guni. 

LentinuB orenulatUB, Maesee {ep, mv,). Pilem mombranaceuB, 
eoriaceo-letiluB, HulireuiformiH, aibidus aut (‘inoamomeua, tomento 
albo obduclUH, wupi* llocc(»sua, marjfine striatus, 4-5 cm. latus. 
Lfimellw coiifertirtaimtti, albidiu, »tate BtramineuB, acie lacerato- 
dentataa. ellipticro, hyalina', 7 x 4^. tenax, fuBCUB, 

1-2 cm. loiif?U8, exoentricuH. 

On rotten 1‘nincheB, Samarai. 

Allied t(» Lfitfinns jlabrUifonniH^ Friea, but diRtinfituiBhed by 
the crowdiMl and elliptical Kporen. 

Schizophyllum commune, Frirs^ Sysi. Myt\ i. (1821) p. 33(1. 

On a rotten trunk, Dopfura. 

PolyporuB betulinuB, Frh^s^ Syst Myr, i. (1821) p. 3.'>8, 

On trunkn, Samarai. 

PolyporuB auberianuB, Mani, tn La Sayra, Hint, Tie Cnha, Crypt,^ 
(1838^2) p. 30*1. 

On rotten wood, Medan. 

Pomes incrasBatus, Satr, HylL vi. (1888) p. 205. 

On logH, Malama River. 

Thin speeieH liaH been previoiiHly collected in New Guinea by 
Armil. 

Pomes senex, San\ Syli, vi. (1888) p. 1(54. 

On logs, Jimari. 

Pomes conchatus, Uill. TTymhi, (1874) p. (558. 

On dead wood, ICumuni Rivc*r. 

The HpeeimeiiB airreo exactly with the Australian form of this 
species, being altogether sinalier tlian the topical European form, 
but at the same time not differing in any esBential features. 

Pomes Curreyi, Saw, Syfl. vi. (1888) j), 1115 ; Polyporne jcrrophyU 
Ifioeusy Curr. in TraiiH. T-iiiin. Soe. ser. 2, i. (187(5) p. 124 (non Bierk.). 
On logs, Jimari. 

PolystictuB Xanthopus, Fries in Nor, Act, Sor, ScL Upsal, i. 
(1851) p. 74. 

On rotten wood, Medan. 

PolystiotuB nephridiuB, Sacc, Sylf, vi. (1888) p. 219. 

On logs, Kumusi River. 

PolystictuB afflnis, Fries in Nor, Act, Sac, Sci, Upsdl, i, (^1) 
p. 75. 

On fallen trunks, Kumusi River. 

PolystictuB ochrotinctus, Sacc, Syll, vi. (1888) p. 225. 

On dead wood, Kumusi River. 

PolystictuB BubmemlmnaeeuB, Sacr, Syll, vi. (1888) p. 288. 

On dead bnmches, Kumusi River. 

PidyitiotuB saanineuB, Frm, in Nov, Act, Soc, Sci. Upeal, i. 
(18^ p. 75. 

On decayed trunks and stumps, Kumusi River. 
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Polystietus ParBOonii, Scux. 8ylL vi. (1888) p. 272. 

On decayed trunks, Enmusi RWer. 

A vary variable species ; sometimes effused and closely adnate 
without the slightest trace of a free or reflexed margin ; such 
patches vary from G inches to 2 feet in length, and jud^ng from 
the appearance of herbarium specimens, are sometimes still larger 
when growing. In other specimens, the greater portion of the 
fungus is resupinate, the margin alone being free and more or less 
reflexed. Finally, there is every stage of transition shown by this 
species, from the typical Poria, or resupinate form, to the equally 
typical Polystictiis form, growing horizontally, and attached to the 
matrix by a narrow base. The dark rod cuticle usually peels off 
and disappears as the fungus becomes old, commencing at the 
margin of the pileus, and producing a very characteristic 
appearance. 

PolystiotuB obliquuB, Maasee {ftp, uov,), Pilem tenuis, coriaceus, 
applanatus, late obovatus, velutinus, dein glabrescens, concentrice 
sulcatus, pallidus, nitens, dein fulvescens, azonus, 1 cm. latus. 
Pori minutissimi, rotundati. Sporrp subglobosue, flavidie, 5 p, 
Stipen lateralis, concolor, interdum bast fuscoscens, 4-5 mm. 
longns crassusque. 

On decayed wood, Kumusi River. 

Allied to Pohjporm »}iathu,latti% Berk., but distinguished by 
the silky or tomentose pileus. 

Poria melleai Snee, Syff. vi. (188^) p. 317. 

On rotten wood. Samara! . 

Hezagonia tenuis, Frien^ Epicr, (18H8) p. 498. 

On dead wood, Mulama. 

Trametes laotinea. Berk, in Qrevitiea i. (1872) p. 66. 

On dead wood, Wamira. 

Dedalea glaberrima, Berk, et Curt, in OrevilJea i. (1872) 
p. 67. 

On dead wood, Samarai. 

Lasohia tremellosa, Frie.% S^4mma Vey. Scand. (1846) p. .325. 

On decayed wood, Samarai. 

Oladoderris dendritioa, Fries in Vet, Akad. Handl, Stockh. 
(1848) p. 142. 

On dead wood, Kumusi River. 

Btereum oyathiforme, Fries^ Epicr, (1836) p. 55. 

On dead wood, Kumusi River. 

Btereum pergameneum, Berk, et Curt, in Orevillea i. (1873) 

p. 161. 

On dead wood, Kumusi River. 

The present species has only been recorded previously from thb* 
TJnited States and Brazil. 

Btereum fasoiatum, Fries, Epicr. (1838) p. 546. 

On rotten logs, Kumusi River. 

Btereum versioolor, Fries, Epicr. (1838) p. 547. 

On dead wood, Amaiama. 

Btereum oomplioatum, Fries, Epicr. (1838) p. 548. 

On dead branches, Amaiama. 
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HymenoohBte looniaa, B^rk. Curt, m Journ, Linn, Hoc, x. 
(im). p. 334. 

On dead wood, Samarai. 

Hirneola polytrioha, Fripn in Vet. Aknd, HandL Sfw kh. (1848) 
p, 146. 

On dead branches, Samarai. 

Guepinia spathularia* FriPA, Ehnrhm ii. (IR28) p. 32. 

On dead wood, Samarai. 


Asoomycbtrb. 

Zylaria soopiformia* Suer, Si/ll, i. (1882) p. 340. 

On dead wood, Samarai. 

Geopyxis elata> Manspr {np, nov,), Asromata stipitata, oupnlata, 
extns intnsque alutacea, riij;uloBa, glabra, 2 cm. lata. Stippn longlB* 
flimus, cylindraceuH, glaber, pallidus, 6-8 cm. longus, 3-4 mm. 
crasBUS. Asri cylindracoo-pedicellati, octospori, iodo hand 
tincti, 320-350 x 18-20 /x. Sporrp elliptico-fasoidee, utrinque 
acuminatse, hyalinee, 32-35 x 14-15 /i. Parapht/Mea filiformes. 

On the ground, Kuiuuhi River, 

Hyijothocium and exeipnlum formed of slender, interwoven 
hyphie, whi(di ])aHS into a Hiuall-eelled parenchymatous cortex. 
Allied to Gf‘opi/.nif alnlnohi\ Berk., but distinguished by the 
much longer stein, larger spores, and by growing on the ground. 

GhBtomium oomatum* Frtps^ SynL Myr, iii. (1829) p. 253. 

On dead stems of grass, Kumusi River. 


WxSTEBX AuBTXILIA. 

Fungi collected by Miss Egerton-Warburton, and communicated 
by Sir Ferdinand von Mueller, K.C.M.G., F.R.S., F.L.S. 

Bahidiomyobtbb. 

Lepiota Lavenduls, Hmr. HylL ix. (1891) p. 9. 

On the ground, Gordon River. 

Oollybla olivaoeo-albay Sacv, Hyfl, ix. (1891) p. 28. 

On the ground, Gordon River. 

Lentinus dealbatusi Fries in Lchnu PL Preina, ii. (1846-47) 
p. 133. 

On dead wood, Gordon River. 

Flammula flavida, Karat Bysa, Fint Eattav, (1879) p. 406. 

On logs, Gordon River. 

nammula sapinea, Karat Byaa, Fint Haitav. (1879) p. 410. 

On the ground, Gordon River. 

namnula fbaa. Karat Byaa, Fint Eattav. (1879) p. 405. 

On wood, Gordon River. 

Polyaaeoum miaroearpum, Cooke §t M<ua. in QravUJea xvl. (1887) 

p. 28. 

On the ground, Gordon River. 

4 BS 



184 


Tasiiaiia. 

The following collection, remarkably rich in new and 
interesting hypogeons species, was referred to Kew for deter- 
mination by Mr. L. Ko<lway, of Hobart, Tasmania. Coloured 
figures of the Basidiomycetes were sent with the specimens. 

Babibiomyceteb. 

Olitooybe lilacina, {sp. hop.), PUpus camosulus, cyathi- 

formis, margine primo involutus, levis, glaber, pallide violaceus, 
expallescens, 2-4 cm. latus. Lnmelhv confertfe, latse, attenuato- 
decurrentes, lilacinte. Spurn* ellipsoideKn vel obovatw, hyaliusB, 

7- 8 X 5 /x : basidia clavata, 40 x 7-H /x. Sitpes equalis, solidus, 
subfibrillosus, lilacinuB, apice albas furtnraceus(|ue, r>-7 cm. longus. 

On the ground, near Hobart, R(tdwuy^ 54. 

A remarkably tine ei)ecies, superficially resembling the amethyst- 
coloured form of C/itorifhe farrata^ Fries {^Lnccarift JarraUu 
Berk. & Broome) but differing in the hinooth, elliptical spores, 
and the deeply decurrent gills, ihtofybe porphyntla, Berk. & 
Curt., a North American species, also ]>ossesses some points in 
common with the fungus under consideration, but differs dis- 
tinctly in having adnate gills. 

Russula eoccinea, Masarr (sp, nor.). Pthua camosulus, e con- 
yexo explanatus depressusve, mox siccus, margine exoletus 
substriatus, Inate coccineus, epidermide separabili, 3-5 cm. latus. 
(7am alba, mitis. Lamella* postice attenuato-annexBS, latie, lequales, 
raro subfurc*ata?, albidee, netate omnino aut tanrum hinc inde 
ocbraceo-f uscatie. Spora* spheeroidea*, eximie verruculosm, hyalinas, 
11-12 /x; basidia clavata, 21-24 x 9-10 fi. spongioso-farctus, 

dein lacunosa-cavus, basi subincrassatus, subrogulosns, albas, 
3-5 cm. longus. 

On the ground, Hobart, Rodiray^ 290. 

Distinguished from all known species by the following com- 
bination of characters. Taste mild ; pilens light to dark crimson ; 
gills and stem white. It has some superficial resemblance to 
Bxmula fragiJia^ Fries, which, however, differs in its extreme 
fragility, acrid taste, and forked gills. 

Russula purpurea, Gillft^ Tab. Anahji. (1884) p. 47. 

On the ground, near Hobart, Rodivay^ 68. 

Identical with the species as described by Gillet, from French 
specimens. 

Laotarius subdulois, Frieay Kpicr. (1838) p. 345. 

On the ground, near Hobart, Rodway^ 34. 

Agreeing with the typical Euro{>ean form^ 

Leptonia Rodwajri, Ma^aep (ap. nor.). Pibnia membranaoeus, 
oonvexo-explanatus, profunde umbilicatus, margine subundulatns, 
estriatuB, oltocure csssio-virens, squamulosus, siocitate palleaodns, 

8- 3 cm. latus. iMxmlla* adnatee, postice sinuato-uncinatas, latas, 
subdistantes, pallide. Sportr valde irregulares, roses, 8-10 x 7 /x. 
Stipea subtlstulosus, fiexuosus, flbrillosus, viridi-olivaoens vel 
uteo-virens. 

On the ground, near Hobart, Radway^ 47. 
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Solitary. PileuB dark green, rather satiny, minutely squamu- 
lose. Allied to L^tunia lampropada, Fries, and L. serrulatat 
Pers., but differing from both in the dark green colour of the 
pileuB and stem. 

Nidnlaria ftuispora, {sp. nov,). Peridia gregarii^ l^ud 

confluentia, alba, tuberculosa, nudo oculo glabra, ^nuissima, 
tandem undique disrupta et evanescentia. SiMurangiola nume- 
rosa, discoidea, mnco copioso involuta, flavo-briinnea, 0*5 mm. lata. 
Spom ellipsoideae, utrinque acutw, hyalin», 9-12 x 4-4*5 p. 

On rotten wood, gully off Huon Road, Rodwatj^ 345. 

A minute species, 1-4 nun. in diameter ; peridium very delicate, 
silverj'-white, evanescent. It belongs to the section Sorosiu of 
Tula^ne, characterized b> the presence of filaments mixed with 
the spores. The four known spcx'ies are imperfectly described ; 
only in one instance is any mention made of the spores, hence the 
nearest affinity of the present species is uncertain. 

Ahcomycbtes. 

Gymnomyoes, Mass, v! IMw, {gen. nor.), Peridium hand dis- 
tinctum vel nullum. (Heha camosa, ad basin fertilis, extus 
intusque lacunosa, cellulis cavis ubiqne snbfequalibus ; septa baud 
scissilia. Basidia plerumque 2-spora. Spnnr globosflc, hyalinsp, 
echinulatic vel verrucosa?. 

.Differs from (iantiena in the hyaline, globose spores. Some 
species of Orfarianfa^ in which the peridium is very delicate, bear 
some resemblance to the s])ecies included in the present genus, 
but are distinguished by the well developed, sterile base and the 
tinted spores. 

Gymnomyces pallidus, Mastt, et RtKltv, {sp, nor,), Glehn globosa, 
irregularis, initio albida, dein sordida, cellulis majusculis irregu- 
laribus sordide albidis ; septa tenuia, albida, nec scissilia. Sporw 
globosiB, 9-10 p diam., hyalina), verTuculoss, saspe brevissime 
caudatas, in quoque basidlo binsE^, sterigmaiibus brevibus suflultn. 

Underground, Rodwtn/^ 299. 

Irregularly spherical, 2-4 cm. in diameter, veiy* fragile, no distinct 
peridium. Sterile base obsolete, but in one sjmeimen growing 
into a slender stem emerging from an umbilicus. 

Gymnomyces seminudus, Mass, et Rodw, (sp, mv.). Ohha 
globow, albida, extus iaxe tomentosa, l*5-2*5 cm. la1a^ cellulis 
minutis creberrimis vacuis irregularibus ; septa crassiuscula, 
albida, nec scissilia. Bdsidia subclavat^ 2-sterigmatica. S^ras 
sphsericie, 11-12 p diam., creberrime echinatm, hyalinie. 

Emerging from the ground, Rtjdway^ 124. 

There is a delicate external downiness or silkiness, which may 
be considered as a very rudimentary peridium. There is no trace 
of a sterile base, which, along with the hyaline spores, separates 
this fungus from those species of Octainania in which the 

g ridium is slight. Distinguished from G, ^nUlidus^ Mass. A 
kIw., by the larger, strongly and densely echinulate sj^res, 

Oanabea tasmanioa, Jfoss. et Rodw. (sp, mv.). PerkHutn anb- 
globoBum, tuberculoBum, undique anfractuosum, absque basi 
propria oortice minutissime granulatum vel rugulosnm brimneim. 
QUba pallida, subimmutabilis, spanim cellulesa, nigro-pitnotata. 
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AbcI obovati vel oblonfri, obtasi, 70-5M) x liVjO 2-4-Bpori. 
Spom varie dispositiB, late ellipfioidesB, utrinqub acutiB, leves, 
iniBqnilateraleB, 3(K)5 x 16->2() /i, matureB brunneo-nigne, sub- 
opacflB, nitenteB, utraque gattalam mediam crassam incladens. 

Underground, in sandy soil, Bodway ^ 119. 

A very fine and distinct species, l*5-3‘5 cm. in diameter, remark- 
able for the very large lemon-shaped spores, which are quite 
smooth, clear brown, and translucent when young, finally becoming 
blackish-brown and opaque. When quite young the asci are 
almost globose, then pyriform or obovate, and finally more or less 
oblong with age, the arrangement of the spores varying with the 
form of the ascus. Wall of ascus thick except at one point at tho 
apex ; it does not turn blue witli iodine. Substance of the gleba 
consisting entirely of hyaline, sparsely septate, thin-walled, 
intricately interwoven hyphaa. Not closely allied to any 
described species. 

Hymenogaster Bodwayi, Mtmee //or.). Pendium globoso- 
difforme, sat irregulare, camosulum, sericeum, albidum, demum 
lutesoens. Oleha firms, compacts, demum obscure brunnea, 
oellulis minutis irregularibus e bast sterili ad peripheriam obscure 
directis. Baaidia clavata, 2-Bterigmatica, sterigmatibus brevibus 
40 X 7-3 /i. Bpora* ellipticas vel limoniformes, apice apiculatse, 
basi Bubtruncatffi, longitudinalitor rugulosse vel carinato, initio 
ochracesa, dein flavo-brunnesB, 20 x 10-12 y. 

Amoi^ buried twigs, Hobart, Hodwayy 116. 

Growing underground, irregular, 2-3 cm. in diameter, white, 
becoming di^ yellow when dry. Peridium ver> distinct. Gleba 
compact, cavities small, irregular in form, showing an indistinct 
tendency to radiate from the sterile base towards the periphery of 
the fung^. Sterile base conspicuous, and g) ving off branching veins 
penetrating the gleba, which becomes dark brown at maturity. 
Basidia usually with two sterigmata, sometimes however only a 
single sterigma is present. Spores elliptical or lemon-shaped, 
apex apiculate, base slightly truncate at the point corresponding 
to the attachment of the sterigma ; longitudinally ribbed, rilm 
simple, or forked and anastomosing, strong, converging at the 
ends. 

Most nearly approaching JET. decorus, Tul. ; the latter however 
differs in the violet tinge of the gleba, the narrow basidia, very 
inconspicuous sterile brae, and larger spores, which lack the 
strong longitudinal ribs ornamenting the epispore of the present 
species. 

Hymenogaster albellos, Mona. $t Bodw. {ap, nou.), Peridium 
globosum, irregulare, subglabrum, album, demum pallidum, tenu- 
Issimum, nec separabile. Gkba pallide brunnea, firmula, cellnlis 
majusculis e pnlvinulo basilar! sterili minuto albido subradiantibus. 
Bcuidia clavata, hand raro furcata vel irregularia, 1-4-, pleromqme 
2-, sterigmatica, sterigmatibus longiusculis. Spores elliptico^fi^- 
formes vel citriformes, vulgo utrinque ^iculatos, flave, miturltate* 
flavo-brunneiB, verruculose 16-17 x 8-9^. 

Subterranean, Sodway^ 117. 

Irregularly subglobose, white, 2-3 cm. In diameter. Most dosel j 
allied to H. tmor^ Berk., but readily distinguished by the laiger 
oavitleB of the gleba, much less conspicuous sterile Ime, and 3te 



distinctly althoogh Tcry minutely warted spores. H. Klot 98 chM% 
TuL, also presents affinities with the present speoieB» but differs 
in the obtuse* glabrous spores. 

Hymenogaster yiolaeeus, Mim. et Rodir. (sp. mv,), Peridium 
globosum, sat irregulare, lilacino-fuscum, dein violaceum,TiBcidum* 
tenue, in gleba innatum* sericeum. Gleba subelastica, initio 
tota albida, dein brunnea, cellulis tortuosis majusculis creberrimis 
basi sterili glebie minutis ; septa tenuia. Basidia angusta, 
subflexuosB, 2-sterigmatica, sterigmatibus longiusoulis acutis. 
Sporn* globoBO-ellipticsB, obtusie* yerruculose, 9x7 /a, initio 
ochraceas dein fusca^ 

Subterranean, or emerging from the ground, Rod wan j 397. 

Irregularly subglobose, 2>H cm. in diameter. Allied to Hymmo- 
gastrr Itlannua^ Tul., and H, deforutt^ TuL ; differing from the 
former in the viscid, violet peridium and warted spores ; and 
from the latter in the absence of a violet or purple tinge in the 
gleba, and the much smaller si>ores. 

Eysterangium visoidum, Mosh, rt Radw, {up, nov.). Peridium 
irregulare, oblongnm, extus castaneum, visoidum, <1 x 1*5 cm., facile 
a gleba Be})arabile, elasticum, cellulis e basi radiantibus irregu- 
laribus minutis ; septa orassa, brunnea, non scissilia. Bporw 
oblongo-elliptioas, utrinque obtusata», 14-15 x lOp, 3-4 in quoi^ue 
basidio, papiilatse, flavo-brunneee, pellucidee, vel in massis visas 
^)rdide brunnoao. 

Underground, near Hobart, R(idway^ 270. 

Readily distinguished in the genus by the chocolate-brown, 
viscid peridium, and the elliptic-oblong, obtuse spores. 

Eysterangium Aisisporum, Mohh. et Radu\ (^. nov,). Peridium 
subgloboBum, irregulare, leve, albidum, tenuissimum, nec a gleba 
separabile, extus albidum flavo-maculatum, intus albidum. OUha 
firma, pallida, cellulis exiguis irregularibus sinuosis absque basi 
sterili vix Gon8])icniB. Spfirw fusiformes, leves, 20-22 x 8 fs in 
quoque basidio binu, sterigmatibus brevibus suffultie, hyaline. 

Growing underground, Rodway^ 276. 

A distinct species, irregularly subglobose, 1*5-2 cm. in diameter. 
Allied to H. memhranaceum^ Vittad., and to the following species, 
but readily distinguished from either by the larger, distinctly 
fusiform, hyaline spores, acute at both ends. 

Eysterangium affine, AToss ei Bodw, (sp. net;.). Peridium sub** 
globosum, basi fibrillis radicalibus instructum, supra nudum, 
orassum, extus pallide fuscum, fibrillosum, intus candidum, a 
gleba facile secedens. Gleba matura gelatinoso-elastica, prima 
estate^ sordide viridis, dein obscure grisea, cellulis difformibus 
gyrosis creberrimis minutis. Bamdia oblongo-subclavaia, 40 x 8 ^ 
plerumque tetraspora, sterigmatibus brevibus. Sjporm eUipsoideo- 
oblongsB, utrinque obtusate, leves, pallide glauco-viresoentes, 
11-13 X 5-6 /i. 

McBobie’s Gully, Hobart, Bodway ^ 123. 

A very fine sp^es, subglobose, 1-2 cm. in diameter, collected in 
abundance at the locality given above, by Mr, Rodwav. Oocnpyinga 
uosltlon intermediate between H. clathroide$j Vittad., and A mem- 
eranoMm, Yittad., but unite distinct from either. DisUngoished 
from the first named tn tne presence of well developed, pendstent 
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rooting fibree, and the absence of a broadly effused, pure white 
myoelium ; and from H. memhratuu'emn^ Vittad., iA the thick, 
glabrous peridium, and the very slight indication of a sterile base, 

The basidia are most frequently tetrasporous, but a few bisporous 
basidia are present. The sterigmata are very short. 

Hysterangium clathroides, Vittad, Monog. Tahr, p. 13, 

t. 4, fig. 2. 

Subterranean, Rod wag j 2(S5. 

Hysterangium membranaoeum, Vittad, Monog. Tatter. (1831) 
p. 14, t. 4, fig. 15. 

Closely allied to H. affine^ Mass. & Kodw., but distiuguibhed by 
the membranaceous, dry, subtomontose, white peridium, which, 
like the gleba, becomes tinged with indigo or green when bruised. 

Underground, Hobart, Htidway^ 288. 

Eydnanginm australiense, Berlc, H Brmnw m Trane. Ltnn, Sot, 
ser. 2, ii. (1883) p. 04 ; Ortauiania aadraliensie^ C(»oko, Handb. 
Austr. Fung. (1892) p. 240. 

Subterranean, Rodwng^ 20. Also known from Victoria. 

Emerging from the ground ; when freshly cut milk-bearing. 
Irregularly reniform, 1*5-2 cm. in diameter, rufous- brown. Oleba 
rather compact, imler ; sterile base small or none, peridium distinct, 
continuous. Spores hyaline, globobe, very minutely and sparsely 
verruculose, 10-13 in diameter. Basidia clavate, bisporous or 
rarely monosporous, sterigmata elongated. 

The Tasmanian specimenb agree perfectly with Berkeley’s type 
of the species. 

I^nangium oameum, Waltr. m Divtr. Ft. Boruss. (1838) 

Underground, Hodwag^ 118. Widely distributed ; there are 
specimens in the Kew Herbarium from the following countries : 
England, Scotland, France, Qermany, Silesia, Italy, Sweden, 
FiiUand, and Australia. 

Irregular, 2-3 cm. in diameter, smooth, pale pink. Peridium very 
thin. Gleba rather friable, pink ; cavities tortuous, rather large ; 
sterile base very distinct, sometimes sending strands through the 
gleba. Basidia narrowly cylindric-clavate, with two long, tapering 
sterigmata, rarely only one sterigma is present. Spores globose, 
hispid with crowded, slender spines, 2-3 fi long, hyaline, 13-18 fi 
in diameter. 

Allied to H, austral tenee^ Berk. & Broome, but readily dis- 
tinguidied by the pink tinge of the peridium and gleba, and the 
more distinctly spinulose spores. 

HydnoQystis oyolospora, Massee; Berggreniu auranUam^ var. 
cyclospara^ Cooke, in Grevillea xv. (1886) p. 16 ; Hydnocystis 
convolutaf Me Alpine, in Agric. Gaz. N. S. Wales vii. (1896) p. 86. 

Bodivay ; and also New Zealand, Colenso, 

Cooke states that the spores of var. cyrtosiwm measure 18 ^ 
in diameter bnt an examination of the typo specimen proves that 
the spores range from 9-12 fi in diameter. 

Xeliola imphitrioha, Mont, in La Sagra, Hist, lie CubUf 
Orypt,9 (1838-42) p. 826. 

On a dead leaf of Otearia argophytUi^ F. Muell,, Kodway^ 472. 
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Heliola oorallina, Mont m (hUh Ohti. vu. (IKO) p. 472. 

On living leaves of GyaOmlen glmwa^ Labill.| and fto/natoma 
ajwtala^ LAbill., Kodway^ 31)6, 421. 

Zyltria digitata, Orev, Flor. Ethn. (1824) p. 355. 

On the gmand on sand}' heaths, Hobarc, Btidway, 

A jieculiar form of this variable species, with a long, rooting, 
stem-like base pushing deep down into the loose sand, and 
bearing a rosette of short, obtuse, finger-like, equal branches at 
the apex. 

Nummalaria Bulliardi, ThL Sei Futiy. Carp. ii. (1863) p. 43, 
t.5, figs. 

On dead bai k of Acta ta thathata^ IJnk, Radway^ 465. 

Hjpoxylon annulatum, Moni. tn (hiy^ Ff, Ohtl. vii. (1850) 

On dead wood of Fagan (htaauighami^ Hook., Hobart, 
liodaHiy, 184. 

Very' fine specimens ot this somewhat variable species. The 
depression round the ostiolum is very pronounced. 

Hypozylon ooBlatum, Cfsah^ Myi. Bora, (1879) p. 19. 

On dead Kutalyptus wood, Hfjdway, 310, 453. 

Agrees exactly with specimens collected by Beccari in Borneo. 

Hypoxylon serpens, Frm, Namma Veg. St and. (1846) p. 384. 

On dead Kwalyptuh wood, Radway ^ 181. 

Hypozylon multiforme, Frws^ Ranuna Veg. Stand. (1846) p. 384. 
On dead bark of Arcana dralbata^ Link, Rtidway^ 454. 

Hypozylon Aroheri, Berk, tn Hmtk.f. FI. Tavn. il. (1860) p. 280. 
On dead Kmalypim wood, Radway ^ 451. 

Agrees exactly with Berkeley’s type specimen. There is a 
luinute, smooth, depressed ring or zone round the very small, 
papillate ostiolum, as in HypojiyUm annnlatuni^ Mont., but in 
H. Archen^ the perithecia are much smaller, as is also the ring 
round the ostiolum. 

Zutypa lata, TuL SeL Fang. Carp. u. (1863) p. .56. 

On dead Eacalyptns bark, R^way^ 466. 

Dimerosporium tasmanioum, Mant^er {»p. nav.). Penilmta 
greguria, mycelio maculiformi atro erumpentia,spheBn)idea,astonia, 
setosa, fusca atrave, 80-100 p latu. Am cylindrac^eo-clavati, 
breviter pedicellati, octospori, 80-90 x 1.5-18 p. Sporw distiche, 
oblongu-ellipticflB, medio l-septatas, ntrinque rotundatas, 18-20 x 
8-9 Pj dilute olivaceo-fuscsB. Paraphyaen filiformes, ramosss. 

On one surface only of the phyllodes of Phyllacladua rhom^ 
Imdaha, Rich., Eodway^ 367. 

The perithecia have short, black, spine-like hairs scattered 
^ sparingly ovei the entire surfiice. Bubiculum at times dense and 
ttejre or less covering the entire surfiice of the leaf, at others 
almdst or entirely absent. Perithecia in groups of 3^ usually 
surrounding a central one. Allied to D. excalaum^ Oooke, from 
New Zealand, but differing in the larger spores and pilose 
perithecia. 

Bosslliiiia aiamaioidsi, Saco. Syll.i. (1882) p.263 ; PaiioaphcBria 
mammmdaa^ Oooke in Grevillea viii. (1879) p. 67. 
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On dead wood of Eucalyptus^ Bodwayj 271. The type was 
collected in New Zealand. ' 

A very fine specie^ The perithecia are sometiiueB fio closely 
crowded as to become somewhat irrefnilw from lateral pressure, 
and to suggest an affinity with the genus Hypoxylon, The 
perithecia are just a little more depressed round the papillate 
ostiolum than in the typical form, otherwise there is no 
difference. 

Qibbera fulvella, Massce (sp, mw). Stroma pulvinatnm, 
suberumpens, 1-2 mm. latum. Perithecia tuberculato-prominula, 
fulvo-ininiata, dein brunneo-atra, glabra, ostiolo vix yisibile. 
Ana oblongo-ovati, 35-40 x K-10 ft. Sporw distichic, ellipticse, 
hyalinsB, medio l-septats?, utrinque subacutse, 18-20 x 4-4*5 /&. 

On living leaves of Dilhvyma cinerascensy R. Br., Hodway ^ 355. 

Elliptic-oblong, pale brown, 1-septate conidia, measuring 
18-21 X 4-5 fi, are sometimes present in considerable numbers on 
the stroma. The leaves of the host are stunted by the fungus. 

Quatemaria aspera, Massec (sp. mi\). Stroma suberumpens, 
Gorticolum, effusum, scabrosum. Perithecia subglobosa, ostiolo 
prominula, subcutaneo-erumpentia. Asc/ cylindraceo-clavati, 
longissime stipitati, 180 x ^ octospori. Sporce distichsB, 
cylindraceo-curvatar, utrinque obtusatie, pallide fusco-olivaces, 
lOi-12 X 3-3'5 p. 

On the bark of Pomaderns ajiefala, Labill., liodway^ 488. 

Only a small specimen was sent, and this did not show the 
margin of the fungus, which appears to form broadly-effused, 
scabrid patches on tiie branches. 

Byssosphttria Aqulla, Cooke^ Handh, Auntr. Fiiiig. (1892) 
p.fi04,t.24,fig.219. 

On decaying Eucalyptm wood, Hodvoay^ 452. 

The dense subiculum has a purple tinge, but in all important 
features the fungus is indistinguishable trom European 
specimens. 

Zignoella Aroherl, Sacc, Syll. ii. (1883) p. 217. 

On rotten wood, Roaway^ 499. 

Hypomyees fulgens, KarsU Myc. Fmn. ii. (1873) p. 207. 

On rotting wood, Hodway ^ 493. 

The perithecia vary from very pale yellow to orange, the ostiola 
usually darker in colour ; otherwise as in Earsten's specimens. 

Hypoorea nebulosa, Masses {fp, novJ), Stroma effusum, tomen- 
tosum, lutescens, ostiolis peritheciorum crebre punctatum. 
Perithecia minuti^ subglobosa. Asa cylindracei, 60-70 x 8 /». 
SIporee ootonas, biloculares, hyaline, 10 x 6 p, locdlis mox 
seoedentibus. 

On a dead Polyporus^ Rodway ^ 484. 

A very distinct and remarkable species, in some respects inter- 
mediate between the genera Hypomyees and Hypocrea. Agreeing 
with the former in the somewnat byssoid and mealy, thin subi- 
culum in which the numerous perithecia are completely immersed, 
but conforming with Hypocrea in the narrowly cylindrical asci 
containing eight mres, each of which divides into two portions 
at an early st^ of devdopment, thus presenting appearance 
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of an aecus containiw sixteen spores. The present spMies agrees 
most closely with Hypocrea dtrifm^ Fries, bat differs in the 
thinner, bysaoid stroma and shorter asci. Hyjuicrea ftmgicola^ 
Karst., which also occurs on old specimens of Polyporm and other 
fungi, differs in the thicker, waxy, yellow stroma. 

Mitrala ononllata, Eptci\ (1838) p. 584. 

On small twigs of EucalyptuB umigera^ Hook, f., Badway^ 433. 

The occurrence of the perfectly typical form of this fungus 
growing on Encalyptm twigs is interesting, as hitherto it has only 
been met with on dead leaves of conifers. This circumstance 
serves to corroborate what has been previously stated respecting 
the value of the host as a specific factor, and may serve to modify 
the views of those who, on the ground that they depend on 
particular species of conifers, have attempted to discriminate 
between the European species of Mttmla, 

Pesisa vesiculosa, Bull. Champ. Fr. (1791) p. 270, t. 457, fig. 1. 
Forma glabrata. Aacoma extus pallide brunneum viz grana- 
loBum. Hywnium obscure brunneum. 

On rich ground, manure, etc., Btidway^ 23. 

Differing from the typical form in the dark brown disc, and 
paler, almost even and glabrous exterior. This form has also been 
received from Victoria (Mra. Martin). 

Fatellaria Hauia, Masape (ajj. nov.). Aaoomata gregaria, sessilia, 
I concaviuBcula, dein planiuscula, virenti-atra, sicca tota nigra, 
1-2 cm. lata. Aac/ clavati, basi parum constricti, octospori, iodo 
operculo oceruleo-tinoti, 150 x 10 p. Spone distiche, ellijpsoideo- 
oblongatsB, 3-6-, plerumque 5-, septatm, hyaliuaa, 18-22 x 5 p. 
Paraphyaea filiformes, ramosee, apice subincrassate, 2 mm. 
Iata9. 

On dead branches of Aoaria vemidflua^ A. Cunn., Hobart, 
Bodway^ 467. 

Allied to P, taamanica^ Berk., but distinguished by the larger 
rise of the ascophore, also by the longer, septate spores. The 
hypothecium and ezcipulum consist of slender interwoven 
hyphas. 

Aleuiina tasmanioa, Mamp {ap. nov.). Aacomata gregaria, 
camosa, subsessilia vel subradicato-prodncta, ex hemisphaBrico 
ezpansa, extus saturate brunnea, verrucosa, 2-3 cm. lata, hymenio 
fiavo-bmnneo depallente. Aad cylindraceo-pedicellati, iodo 
hand tincti, 800-325 x 18-20 p. i^rca late elli^cB, utrinque 
obtusatn, episporio verruculoss, fiavo-brunneas, 26-30 x 13-15 p. 
Paraphyaea septatsB, apice clavato, succineo-farotaB, 4-5 mm. 
crassn. 

On the ground, Hobart, Bodu^y^ 128. 

Distinguishod from all describe species by the warted exterior 
of the ascophore, and the large spores with a somewhat coarsely 
warted epispore. 


SPHiBBOPSXDKS. 

Ubartella anranttiea, Maaaaa (q?. nov.). AearvuU fiavidl, 
dM b iMa s, din epldennide velati, tandem in cMios tortttocos 
anraatioolorea emunpentsa. Oonidia filifonnUfaloala, oonlltiua, 
hyalina, 5-7 x 1*5 p. 
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On dead But^alyptm wood, 504. ^ 

The maaaeB of sporee are buried in the Bubetanoe of the wood or 
barki and oosse out in bright orange, variouBly contorted, gelatinous 
tendrils, which become rigid and brittle when dry. Indistinguish- 
able from LiberieUa faguiefi 9 Desm., to the naked eye, but readily 
distinguished under the microscope by the much smaller, almost 
or sometimes quite straight spores. 

Btagonospora ohalybea, Massee {np, hov.\ Penthefia dense 

S regaria, snbeiumpentia, subrotunda, levia, astoma, nigra, circiter 
*5 mm. diam., contexta distincte parenchymatiea chalybeo- 
purpurea. Banidia iiliformia. Sjiorutit oblongo-cylindracesB, 
utrinqne subatteniiatte, 34-28 x 7-9 fi, rectas curvulaBve, l-4i- 
septatie. 

On dead bark of EuvaUjptm Rodwtnj^ 440. 

Distinguished b^ the large, aggregated peritbecia, large celled 
parenchyma of a clear, intense blue or purplish-blue colour, and 
the large S-septate spores. May possibly prove to be the pycnidial 
condition of an ascigerous fungus belonging to the genus 
Oibberella, 


MYXOUASTRfiK. 

Triohia tragilis, RostaJ. Mouoy. My*. (1875) p. 34ii 
On dead bark, Btdwayj 452. 


New Zealaed. 

Specimens communicated by the liev. William Oolenso, F.R.S., 
Napier, New Zealand. 


Babxdiomycetbs. 

Marasmius tinotorius, Afansee (sp, nov.), Pi/et/M coriaceo-mem- 
branaoeus, conico-convexus, demum ex])laiiatuB, late umbonatus, 
glaber, levis, croceo-fuscus, margine primitus incurvo, 0*5-1 cm. 
latus. Lamella* in juventnte sat conferte, tandem subdistantes, 
initio albsB, dein flaTw, utrinque rotundatse. Hporir ellipsoideie, 
albo-flavide, 5 x ii. iHipes eequalis, levis vel subtiliter striatus, 
Btriotus, 1-1*5 cm. longUB, 3 mm. craBSUs, pileo concolor. 

Oregarioufl, on a rotten log, Colemo^ 14o9. 

Every part of the plant Hm a yellow tin^, and when Boaked in 
water or spirit, gives out a yellow colouring matter. Allied in 
some respects to JIf. ferruginem^ Berk., but differing in &e even 
pileuB and crowded gills. 

Hypholoma glatinoBum, Massee (ep. miK), Pilem caraosus, con- 
vexo-planus, discoideus, ssape sul^bbosuB. albo-luteus^ dzBCo cas- 
taneus, squamis maculiformibus appressis conooloribus, prsBcipae 
in jnventute eleganter variegatus, rotate glabrescens, viscfiaus, ' 
4-9 cm. latus. Lamella* adnaU^ confeftro, flavo-viridescentes, ade 
Bubcrenulatro. 8por(P oblongo-ellipticro, utrinque obtoaro, viiidi- 
fuBcro, 7-8 X 4-5 /i. Stipes farctus, dein cavus, fibrillosus, came 
flavuB, 

In cluBters on logs, Dannevirke, Oolemo^ 1507. 



A fine species, much resembling H. nMateritium, Saoe., In 
general appeannoe, bat distingniahed by Uie viscid or glntlnons 
pilens, wUch is ornamented, especially when yonng, wi& tawny, 
floccose BoaleB. If the gluten is washed ofE with rain the pilens 
is ni^ed and glabrous at maturity, but if the viscidity dries on the 
pilens the scaleB are also glued down and persist The taste is 
slightly acrid when dry. 


Arcohychtbb. 

Parodiella maenlata, 3>fnsaee {np. nov.). Perithecia dense gregaria, 
in inuculis elongatih nigrioantibus nidulantia, atra, 100-1S5 p 
diam. /isrt oblongu-clavati, breviter pe<lieellati, octospori,50 x 14 p. 

(listinutn*, l-septatas snb-bynlinee, elongato-elliivticsB, ntrin- 
qiie aentRe, 211 x Porapliifiu^ filiformes. 

Oil the leaf of an unilcMermmeil i>lant, Coirnio, 149i‘i. 

\ typical Pamln-l/a in every reB)iect aave the subhyaline 
hpnres, and in this one feature is distinct from all known species. 


Ndna. 


Gollecteil and cumiuuuicated by the late Mr. J. Theodore Bent 
F.R.G.S. 


U8TTLAGINE.S. 

Ustilago Oigitarie, Rubenh. Ftnig. Fur. no. 1199. 

Parasitic on Ptnurum Tfnenffw, R. Br., distorting the ovary. 


BanDA. 

Specimens communicated by Hnig.-Capt H. A. Cummins, F.L.S. 


Phtcoktobtbb. 

PevoBOspora Lamii, De Bary in RabmJt. Herb. Mye. ed. 2, 
no. 325. 

St. Obobob’ 8. On living leaves of Laminm ampUsckavU, 
Linn. 


SPH.aBOPnDAa. 

Ipislininai Outminsii, Maatee (sp. non.). Hporadoehia atra, 
dense aggregsta, emmpenti-saperfieiidia, oonTexo>pnlvinatB, eivea 
O’.*! mm. dh^ oonapaeta. Oonidia crebra, obpyrifonDt-^VBte, 
18-21 X 10 A l-septata, ad septom sabwmstrieta, oHvaoee^nign, 
spocophoria hnvibas teretibns concoloribas saffolta. 

St. OBOHaB’B. On Hving leaves of Oariea Papaya, Uan, 



Uabdinb^. 

Vromyoei striatai, Schr^t in AhK SchUtt. OeB. (1869) p. 11, ex 
Sacc. Sun. Yii. (1888) p. 542. 

St. Oeobgb’b. On li YinK leaves of Medicago denticulata^ Willd. 

Oraphiola PhoenioiSi Poit in Ann. Sci, Nat s^r. 1, iii. (1824) 
p. 473. 

St. Gborgb's. On living leaves of Sabal hlachbumianum^ 
Glazebr, 


Tuiuad. 

The following fungi were collected and communicated by 
Mr, John H. Hart, F.L.S., Superintendent of the Royal Botanic 
Gardens, Trinidad. 


Asoomyobtbs. 

Butypa erumpens, MasBee (np. nov.). Stroma latissime effusum, 
maculiforme, innatum, dein subsuperficiale, in ramis corticatum, 
Bcabrum, extus intusque nigrum. Perithecia densissime stipata, 
ovoidea, mutna pressione sspe compressa, majuscula, 0*5-0*8 mm. 
lata, ostiolo papillato. Asci cylindraceo-clavati, longissime 
stipitati, 175-200 x 7-8 fi, octospori. Sporidia disticha, 
oyfindracea, utrinque subacuta, subreniformia, dilute olivaoea, 

16- 18 X 5-6 fi. 

Parasitic on Fimn indica^ Linn. 

The fungus forms black, irregularly shaped patches 10-40 cm. 
broad, which burst through the bark here and there, giving the 
trunk a spotted appearance. The present species covered the 
lower portion of the trunk of a large specimen of Ficus indica^ 
well known as a landmark in Trinidad. Resembling E. lata^ Tul., 
and E, leio^dacaj Cooke, in habit, but distinguished by the much 
larger spores. 

Daldinia aspera, Mansee {sp. not;.). Stroma subglobosum, basi 
applanatum, atrum, <mcum, corrugatum, intus brunneum, con* 
centrioe zonatum, 5-10 cm. latum. Pcritheda ovata, periphorico* 
immersa, exigua. Asci cylindracei, longissime pedicellati, 185* 
220 X 7-8 fi. Sporw oblique monostichBe, oblong», fuscie, 

17- 20 X 6-7 p. Paraphyses nliformes. 

Growing on rotten wood, HarU 6173. 

Distinguished at once from every other species by the some- 
what coarsely corrupted exterior, which is not due to shrinkage 
during drjii^, but is a normid and constant character. Interior 
solid, brownish or umber, concentrically zoned. 

Laehnea erinaoeus, Scusc. SylL viii. (1889) p. 182: 

On rotten wood. Hart 5122. 

URBDlkEJB. 

s 

Vnte OrdildU, TTmtor in Babenk. Krypt. FI, 1. (1884) p. 858. 
On Iwvea of an ondiid, Hart, 5180., 

Undo Vitis. ThUmm, Piltt dea Wrinutoekes (1888) p. 188 ; U, 
Viola, Lagerndm in Oompt. Rend. cz. (1890) p.'788. 
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On leayes of cnltiTated vines. 

The present species appears to be not nnoommon on the folisM 
of cultivated vines in the West Indies. The species atterwaras 
described by Lagerheim from West Indian specimens, is identloal 
In every respect with Thlimen's species. For detailed aooonnt 
ronoeming this point, see Greutllea xxi. (1893) p. 119. 

Tlredo Oannn, Winttr tn Hedwigia xxiii. (1884) p. 172. 
Destroying the foliage of Madame Crozy” uan*ia, in the 
Botanic Garden, Ilart^ G171. 

The cause of a serious disease to Cannas in the New World, 
but apparently has not yet boon observe! in Europe. In Winter's 
diagnosis of the species he describes the spores as colourless, with 
a query. When fresh the contents of the spores are clear yellow, 
and the epispore is very minutely echinulate. 

PHOMYCBTBS. 

Braohysporium ooryDoideom, Sarr. SglL iv. (1886) p. 123. 

On <le(*ajing herbaceous stems, iTr//7, .5119. 

Bot^tis tenella, Sarr. SglL iv. (1886) p. 119. 

Parasitic on a “ thorny ” spider. 

The entire body of the spider is covered with a dense, snow- 
white mycelium. 


MYXOaABTBBB. 

Aieyria leiooarpoides, Masnrr^ Mmog. Mgx. (1892) p. 167. 
On decayed wood and moss, Hart^ 5121. 


Bbitish Guxiii. 

The following fungi were collected, and sent to Sew for 
determination, by Mr. George S. Jenman, F.L.S., Superintendent 
of the Botanic Gardens, George Town, British Guiana. 

Basidiohtgitbb. 

Polystiotus sanguineus, FrUs in Nov. Art. Soc. Sci, Ujmal. 1. 
(1851) p. 75. 

Demerara, Jenman^ 7032. 

The Agaricineffi are divided into five primary sections, Melanos- 
porsB, PorphyrosportB, Ochrospone, Rhodospone, and Leucoqiom, 
depending on the colour of the spores as seen in the mass. The 
discovery of fnngi having green spores neoessitates the fonnatkiii 
of an additional section, which will naturally stand as (Bdoroqpms. 
This section occupies an intermediate position between the 
Leuoosporo and the Rhodospors. 

Bed CaiiOEOBPOaa. Spor» ellipticBB, chlorinss. 

Ohknipkylluai, Mourn {gen. not;.). 
dlsoretum, velo univemli cum epidemkide pilei oonorde. BByss 
annulntus, sed velvu destttutus. LamMm UbenL membisiieoM, 
persistent^ allMs, deia ehkviinm. $ferm ellipso i deg, eUotiasB. 
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Aim-l ogniw with the ^onuB Lppiota in the Lencoeponp, but diB- 
ting^ished by the green gille and sporee. 

Ohlorophyllum eBCulentnm, Mimec {&p, nov.), Pilem camoBue, 
convexo-expanBUB, sabumbonatuB, cute in squamas (majores 
centrum TersuB, ad marginom minores quandoque deftcientes) 
secedentes laceratus, ir)-20 cm. latus; caro a stipite discreta, 
1-1*5 cm. crasHH. £amf*//ePconfert8e,angust8D,alb8D, dein virides, a 
stipite distantes. Sfiprs 18-25 cm. altus, cylindraceus, basi siib- 
bulbosuB, leyiB, Bubcavua, annulo mobili apicali persistente* Sjtorce 
ovatae, uMnque obtusatas, levcB, 7-8 x 5 coaeervata' olivaceo- 
virentes. 

Coast -land pastures, Jmman^ 6166. 

Edible mushroom, all white, gills turning livid green on the 
second day, 6-8 inches in diameter (Jenman). 

Allied to the North Ameri(*an 8j)ecieH C. Morgtn)}^ Massee, 
(AgaricuB Morgan!, Pevh,) but distinguished by the white inleus 
and smaller Bpores. The oul> <»ther species known, G. Moljffditeh^ 
Massee, is a native of Brazil. 

Schuhnna Egret^ Massee, ^in (hrHUm xxii. (1894) p. 38, t. 185, 
hg. 1.) belongs to this gnmp and forms a second genus, for 
which the name Chluim^iora is proposed. It is characterised as 
follows : Hymfhoiihontm a stipite discretum, velo iiuiversali 
cum epidermide pilei concrete. volva et annulo carens. 

Lamelkp libone. S/furtv ellipsoideao, chlorinse. 

Distinguished from Chlorophyllmt by the fibseiu^e of a 
permanent ring on the stem. The only species is C. Egm, 
Massee, a native of the New Forest. 


DGX.— HISGELLANEOUB NOTES. 

Mr. Harold Buchan Llotd, a member of the gardening 
staff of the Royal Gardens, and formerly in the employ of the 
Earl of Sefton at Croxteth Park, Liverpool, has been appointed, 
on the recommendation of Kew, by the Secretary of State for 
Foreign Affairs, Assistant Curator of the Botanic Gardens at 
Old Calabar, in the Niger Protectorate, in succession to Mr. J. H. 
Holland, promoted to the post of Curator. Mr. Lloyd left Eew 
in May. 


Mr. Harry Hollrt, a member of the gudening staff at 
Eew, has been appointed Assistant in the Municipal Gardens at 
Cape Town. He left for South Africa in May. » 


Botanical Magasine for May.— The plates of four of the plants , 
described could not be issued till this month, owing to a fire at ^ 
the lithographers. Aminmwn Jiemispha^ricum^ the plate of whiA 
has appeared, is quite new to cultivation. It is a native of Java, 
and roots were sent to Eew by H. N. Ridley, Esq., M«A., Director 
of the Gardens and Forest Department, Straits Settlements. 



J9tt9>haiiandra t^n!akae, a Japan, U a dander 4mA^ itik 
terminal, i)endiiloii8 panicles ef email, white flowers. Seeds Me ^ 
reoeiTed from the Botanical Garden of the Imperial OnlravsKp at " 
Tokio in 189{L The genus is closely allied to Neittta^ from whtdi 
it differs in having a monocarpellary ovary. Sjfmphyan^hfn 
WanneHj from the Banat, has been in cultivation in the 
Royal Oariens for many years, where it flowers outside, in June. 
Symphyandra is distinguished from Campanula by having the 
anthers united in a tube. Kalanchof fiammm was first desoalbed 
in the Kew Bulletin^ 1897, p. 206. The plant figured was raiadl 
from seeds ci^llected by Mrs. Lort Phillii>s and Miss Edith dole In 
Somaliland. Its attractive flowers last two months. AftMria 
caeapiUma^ a high mountain plant of Spain and Portugal^ WiS 
raised from seeds received from the Botanical Gardens of Itlhdlfll 
in 1893, aiid flowered at Kow in April, 1897. species Is 
allied to A, mnritima^ but it is a much smaller plant, somettmeat 
when in flower, not exceeding an inch and a half in height. 


Hooker's leones Plantarum.—Th« third part of the sixth volume 
of the fourth series appeared in A))ril, but in consequence of a 
fire at the lithographers it was issued without the full number of 
glates. Ill this part the genus Ltmelia is illustrated by two j^tes 
including a new species, A. voi'difoUa ; and there is a revieiOn of 
the synonymy of L, inrofurrata and L. ciliata. Paaa^Hara 
fuclmifimiy a native of Uritish Guiana, is remarkable for the 
character which suggested the specific name. Bhigityphyllum 
aqwrrmum is a very singular member of the Camimuulaoefls, 
native of South Africa, first discovered upwards of fifty years 
ago, and re-discovered by Mr. Hchlechter and Mr. Harry Adns 
in 1896. Previous to the arrival of Mr. Bolus's sp^imens tto 
plant was unrepresented in the herbaria of this country, 
PaupartUt Fitrdii (Anacardiacese) is a small tree, inhabiting Hon^ 
Kong, imperfectly known until Mr. Ford, Buperintendmt of til* 
Botanic Garden there, sent complete specimens. INUoaporum 
apathaceum is a Ton» Island species characterised by having g 
spathaoeons calyx. Microula tihetica (^raginacese) is InteM^lg 
on account of the variability exhibit^ by its nutl^ g 
circumstance which has given rise to more than one genus befng^ 
proposed for the same species. Phyllanth<jdendron mirabUia Is 
a qplit off from Phyllanlhua^ presenting some curious sbrueiOlil 
and vegetative characters. Paotiylobua edulU (Burseigeem), from 
tropical Africa, has a most singular embryo with iniry tkUki 
pU^te cotyledons. *ln other respects it is closely mlicd to 
(kmorium, except that the endooarp is thiu. The principil 
feature of this number, however, is an attempt to iiluitrate, anA 


eluddate the synonymy, of the species of Hevea. % 
devoM to this purpose, four of which were destro 
but they are being reproduced and wiU be issued, t 
odlM of the Same genus, with the next number. 
wfl& be pc some piaotloal use ; and it is 
other rub^yieUtng phnie. 


: plates stn 

4 

[ither 


m 


Boat ftctntaa^Ai flowarlngr Bpeoimen of this ipeoioB has been 
receiTed at Eew from T. H. Hanbary, Eeq., La Mortola, 
Ventimiglia, Italy, with the following information under date 
of April 26.— On F^nnday I aaw Jiosa gigantm in full bloom 
on the fa^e of the Chateau Eleonore at Cannea, the roBideuce of 
Lord Brougham and Vaux. The plant is growing in a box 
pleasuring, perhaps, 2^ ft. x 1 ft. x 1 ft., and I should say that 
this box must be entirely full of the roots of the ])laut. The 
oolour of the buds reminded me of those of the rose, ^m. Allen 
Biohardson, but under the strong sun it opens very quickly and 
looks almo^ white before the petals fall. 

fi. gigantea was discovered in Burma, on the Shan hills plateau, 
at 4,000 to 5,000 feet, by Sir Henry Collett, K.C.B., and also in 
Manipur, at an altitude of 6,000 feel, by Dr. Watt. 

At first there seemed hopes that this fine climber would succeed 
on walls, &c., in sheltered places in Britain, but although several 
plants at Eew and elsewhere withstood — with comparatively little 
protection— the severe winter of 1890-1, that of 1892-3 killed all 
of them outright. At Kew it grows vigorously under glass, but, 
so far, has not flowered. 


Totem Pole from British Oolumbia.— By the courtesy of the 
Provincial Government of British Columbia the Timber Museum 
(No. Ill) of the Royal Gardens has been enriched by a very 
interesting specimen of the decorative door posts or “Totem** 
poles used by the Indians on the Pacific coast. These posts are 
usually made of Red Cedar {Thaja gigantm) and are elaborately 
carved with figures of men and animals, and coloured. There is an 
aooouut^ with illustrations, by Dr. Boas, in the Report of the 
British Association for the Advancement of Science for the 
year 1890 Tpp. 564, 565). These posts poBsess considerable 
interest from an ethnographical point of view, and are likely 
to become very scarce or disappear altogether as the Indians adopt 
European habits. They also exhibit one of the numerous uses to 
which the Red Cedar of the Pacific slopes is applied. 

Some of the poles are 30 to 50 feet high and give a singularly 
picturesq^ue appearance to the Indian villages. The specimen 
presented to Kew is the lower part of a pole originally 35 feet 
high. It is now about 16 feet high and 3 feet 9 inches broad s it 
is hollowed out at the back and rounded in front. In the lower 
part there is an aperture about 5| feet, by 2 feet, which formed the 
doorway into the dwelling. The front part is deeply carved into 
allegorical figures of a bear, an eagle, and other animals. These 
form the Totem or arms of the family. 

Further particulars are given in the following letter announcing: 
the shipment of the specimen ; — 

DSPVTT Provincul Sbobbtabt, Bbitibh Goluhbia, to , 
Botal OABbairB, Saw. * . 


Provihoial Seoretary’s Offloe, 'VloteMiL 
Mardi 8, 1898. 

Bib, 

BansBUrQ to prior eorreapendoaoe respeeting tho doA^ 
oxpreiNd by yonnelf to obtain a apedmen of the dpooiDRy* 
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door-poBt in use by the nativea of thia Province, for depoalt in 
the Muflenm at Kerw Oardene, I have the honour, by dirartlonf to 
forward herewith a bill of lading for one caae containing a Totem- 
pole shipped by the barque Seestem,*' which sailed for London 
on the loth November lut. 

I also send by current post two photographs taken by Dr. 
Charles F. Newcombe, M.D., who purchased the post on behalf of 
this Government. Of these, one shows part of the deserted 
village of Tanoo, Moresby Island, one of the crroup forming the 
Qneen Charlotte Islands, where the Totem was' bought, and the 
other shows it in situ standing in front of the house to which it 
belonged. 

Dr. Newcombe further reports that *'the Totem-pole formed 
the front and only entrance to the house of Mrs. Thomas Moody. 
It is made of Cedar {Thuya gignntea) and is about 20 years old. 
Its position with regard to the frame of the house is shown in 
photograph No, 1. Between the ears of the Totem projected the 
end of the ridge i)ole winch rested on the top of the Totem 
helping to keeping it in place. The pole was, furthermore, set 
about four feet in the ground^ but had very slight supwrt from 
the building. It represents the crest of the late owners flunily, 
an eagle over another animal, species unknown.*’ 

I am, etc., 

(Signed) A. Campbell Bedoib, 

• The Director, . Deputy Provincial Secretary. 

Royal Gardens, Kew. 


Kola in the La^foa Einterland^ln an ttcconnt of a tonr made 
laet year by MeserB Leigh and Dawodu at the request of the 
Government of Lagos, to instruct the natives in right 
for extracting rubber from Kiekxia a/ricam withont destroying 
the trees, the following particulars are given by Mr. Pawodn^ 
of Kola trees (Cola (toumtnaicC) met with dnring the journey 
** We left Ile-Ife and Modakeke on the 7th April and wont to 
Ikere, an important town in the Ekiti country, and a centre of the 
mbber industry. The route was throngh forest and hilly lands 
when the ve^tation had qnite a difiEerent aqteot ftmn that 
^vionaly seen. The Kola-nnt tree (the Abata variety) abonndsd 
in thm parts and one often walked throngh groves of it befm 
anteri]^ a town. The trees were all in a moat flonfUdng 
(mdiiaon, always bearing heavy and abondant on^ Ittdoea 
w Eldti eonntry is famed for its Kola trees and the ooUdvatiMt 
of them is brovght to great perfection by tho'nativoa.'’ 


Oatta Pateha.-.The series of Oantor Leotnres on Onlta Perdm 
delivarad befcae the Sooiety of Arts Iqr Pr. Eageno Ofaaah Ui 
Kovendwr and Peoember last has now bomi imbUhhed In a 
BSMiato Tolnme wltii nnmeroni illnstrationB. It fomi ah 
ttthailttsa aammavy of all that pottalna to the goMa forslMi 
iwialry and oentaiaa niuneroaaappsndloea with anslrttaid and 
atsMitM taUei. the artstanoe affordad by Siw ll MIlE 
aqkhoadadced. 
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mie tree, the insplsBated juice of which yields oommeroifil 
was first brought into notibe in’ 1842 by Dr. 
gomerie. Botanically it was made known in 1847 by Sir 
William Hooker who figured and described it under the name of 
Tsonandra Gutta in the London Journal of Botany^ vol. ri. 
(1847), p. 463, 1. 1 G, from specimens contributed by Mr. Thomas 
tiObb and Dr. Oxley of Singapore. It was afterwards placed 
under the genus Dtchopsts by Bentham in Genera Plantaruin^ ii., 


p. 658. Dichopsis (hdUt is figured and described in Bentley and 
Trimen’s Mmtcmal Plants t. 1G7. It is also included under 


Sapotaceee in the recently completed Flora of British India ^ vol. 
iii., p. 543. It is the Palaqunnn Guiia of continental botanists. 


The plant has been grown at Kew for many years and has been 
sparingly distributed to botanical institations in the New World. 
It is, however, difficult of treatment and appears to thrive well 
only within its natural habitat in the Malay Archipelago. 
Samples of raw and manufactured gutta percha are shown in 
Oase 68 in Museum 1. 


Dr. Ernst Werner von Siemens employed gutta percha for the 
electric insulation of subterranean telegraph lines in 1847 and since 
that time this interesting sul^tance has been largely used for a 
variety of purposes but still chiefly in the manufacture of 
telegraph cables. 


According to Dr Obach the imports of raw gutta percha into 
the United Kingdom during the last thirty fears have been as 
follows: 1865, 1,710 tons; 1875, 950 tons; 1885, 2,700 tons, 
and 1895, 2,610 tons. The total imports for the years 1844 to 
1896 inclusive amounted to 82,607 tons, an average of 1,559 tons 


per annum. 


The {Vice for raw gutta percha of first quality such as Pahang, 
has been fairly uniform ot late >eurs. During the period from 
1889 to 1896 inclusive it has only varied from 3s. 3a. to 3s. 9d. 
per pound. 


The occurrence of trees of gutta percha at Singapore was noticed 
In the Kew Bulletin (1891, p. 230) ; an account of a new process 
for extracting gutta percha from the leaves was also given 
(K. B. 1891, p. 231, and 1897, p. 200). The possibility of 
obtaining gutta percha from two Indian trees, Dionopeie obomta 
and D. elliptica was discussed in the Kew BuUeHfs 1892 
(pp. 915 and 296). 

With regard to the process referred to above Dr. Obaoh made 
the following remarks : — 

"A tree ten years old yields about 15 lbs. of dry leaves $ one 
thirty years old, about 25 lbs., ».e., 1 lb. more for every two 
years ic advances in age. If, therefore, the leaves of a tree 
were regularly plucked every year from the age of ten AU 
iHBSudieB maturitv at thirty, it would have produced 420 Uiii ef 
leaves, and as I have found that the dry leaves oonlaln 
9 and 10 per oent. of gutta percha, this would covreqmnd to eMSk 
40 that is, at hast twenty times aa much as wonU 
ofcfliinM from a tree of the same age, when idled and bled la Ae 
oistamary way. This iwmlt, even if oidypttrAyreaJlsiUcuwici^ 
Inpesctloepheof enonnonsvalnetothegutta-plaater.** (ifciinud 
qfihe Society qfArtOt Jan. 7, 1898, p. 153). 
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Am stated in the Kmv BiMeHn (1897, p« 387), GhiUa 
isa '?ery troablesome plant to propagate cuttings, but this dan 
be done.*' Howeyer, Mr, Bidley, the Director, Garden^ ShA 
Forest Department, Singapore, states that ^*the tree always ebmas 
up again when cut down." The following further informatloii 
seems to point to greater success in propagation : — 

Extract from letter from Director, Gardens and Forest 
Department, Singapore, to Royal Gardens, Kew, dated 
February IG, 1808. 

native recently brought some cuttings of Gutta Peroha 
from Horneo which seem to be very strong. They appear to be 
cut from pretty thick boughs and coated over with wet mud, 
and apparently are very healthy, patting oat strong shoots, I 
will find out how it is done, as it seems more suooessful than 
anything 1 have previously seen." 


The Toonu or Tunu.— Inconsequence ol a misconception of the 
application of the nati\e name ^^tnuu*' in British Honduras, 
some contusion has arihon, for which Kew is partly responsible. 
In Dr. D. Morris's Colony o/ Bi itish HondaniM it is stated (p. 74) 
that this IB the native name of Cdstilloa vlmUoa^ the principal 
rubber tree of the countr} . It is now known, however, that the 
*name is properly applied to another species ; still imperfectly 
known botanically. Planters sent specimens of OastilUia elastwa 
as the " tunu," so that in the absence of adequate specimens of the 
true ^^tunu " it has been assuined at the Herbarium that only one 
species was concerned, and this opinion has been oommunicatod to 
various persons. The increasing interest in rubber plants led toa 
re*examination of all the material in the Herbarium and Museum, 
with the result of ascertaining that two species of Ca$tilloa exist 
in British Honduras. This was partly established by Sir Joseiih 
Hooker (Trans, Linn, Bat Bot, 2nd series^ ii., pp. 209-215, 
plates 27 and 28), where he describes and figures four forms of 
Oashlha^ including the tuna ; " but he does not attempt to 
decide their rank. Wiiat he regarded as typical, C, is 

described at some length, and its distribution given as Uexioo, 
from lat. 21^ southward, through Guatemala, Bun Salyador, 
Honduras, Nicaragua and Costa Rica. This bears the name of 
in some parts at least of this area. His numher 2 is the 
"cai^o,’* or Darien rubber plant, which Markham retec to 
(I^Hvian Bark^ p. 453) as CasMloa markhamioM^ CoUiim a 
very Cerent ptent, and probably not of the same genus. Sir 
Joseph Hooker's paper is illustrated by a coloured Agure of ths 
Darien jdant, as cultivated in Ceylon. This is not meiflcslly 
different from OaatUloa elastica. Number 3, of whte honfyUi, 


frait i* Agarod, is from Hoadoras, and is also nndlsHiwaisaalH, 
ftvm. 0. tUutua. Nouber 4, of which only th# nnli HM 
to Sir josej^ Hooker, is the *‘tnna’' of HolidanK. If 
flilhni MientiaUy nom 0. ekutica in the ovaries aip dnuMlM 
MMk nonnletelly embedded in ttie reMptsde. In a|l tim TtmH 
ojTv. M m lmlkB dnq^elets an ea^ sepaiited. OhM ^ 

ssms MSTBS OK a imi mom jaxe mowianu w, wuiw.ipe 
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states Is known locally in British Honduras as ^Hano,’* 
^^chapema/* and divers other names/* It was at first sapposed 
that these might be old leaves of Castilha elastica^ bat a more 
careful examination proves that they are not, confirming 
Mr, Outer's view, and there is little doubt that they belong to the 
same species as the fruit figured as the *'tuno*' by Sir Joseph 
Hooker. In order to make quite sure, measures have been taken 
to procure complete specimens from one and the same tree. 
The tuno is also known as the ‘^rnale rubber tree," and the 
sterile rubber tree." As the male and female fiowers are some- 
times, at least, borne on different trees, there may be something 
more to learn concerning the application of those names. 

In addition to the locaiities given above for CtisUlloa elaattca^ 
there are specimens in the Eew Herbarium, collected by Richard 
Spruce, labelled as follows : 0351. Omhlloa. Arbor 00 pedalis, 

lactescens. *Jeve' Guayaquilensium. In plaiiitie guayaquilensi 
prsacipue secus radices mentis Ohimbora/iO, Deer., 1800." “ Jeve ” 
or **heve" seems to be a generic name for rubber trees, as 
Aublet, in founding his genus Uevea (Hist PL Ouiam Fr,y 
p. 872) says : Get arbre esi nomme siriuga par les Garipons ; 
heve par les habitans de la province d’Esmeraldas au nord-ouest 
de Quito, et caoutchouc par les Mainas." 

Judging from the material in the herbaria of Kew and the 
British Museum there are two species of the genus Gastilloa^ 
namely : G. elnatica^ Vi nging from Mexico to Ecuador, and the 

tunu," at present undoscribed.— W.B.H. 


Brunfeliia oalyoina.^Brunfelsia8 are highly ornamental and 
fioriferouB shrubs well adapted for the warm greenhouse. The 
species tuive been unduly multiplied by horticulturists. These 
must be united and the question arises which name should be 
adopted for the aggregate, if, muoijtora^ Benth, is, in a sense, 
the oldest name, as it was previously used (1827) under Frami^uax 
but it is of the same date under Brunfehia as B. catycina. That 
Itoing so, and the latter name being much more familar, and less 
inappropriate, it should be adopted. The genus BrunfeUia is 
greatly in need of a critical revision, which would doubtless 
result in a considerable reduction of the number of species. 
Brunfelria calydnoy Benth. (DC. l^)dr. x. p. 19^, Frandsoea 
oalycina, Hook. (Bot Mag. t. 4583) should include B. pauciflora^ 
Benth. (2X7. Prodr. x. p. 199), and B. eximia^ Bosse (Mandb. 
Blumeng. i. p. 524), Franciscea eximia, Bcheidw. (Bot. Mag. 
t. 4700). To these should probably be added Francim^ 
lindonianOf Planch. (Brig, Eort. xv. p. 226 cum lo. .oolor.)» ft&d 
F. macrantha^ Lem. (III. Hori. i. t, 24.), Schmidt (Ifarf. Fli 
Bras, viii, L p. 256), reduces B. eximia^ Bosse, to B. tniuri^hyUa^ 
Benth., of which Eew possesses no authenticated speslflMSu 
Bentham having merely removed it from Franctscea wittuMrt 
seeing it. ^ ^ 


Bixiguay tsa.— Notes on the botany of the plants yieldtam 
Farsgtisy tea or Mat4 were pubUshed in tb® Mew Bulletin^ (1892, 
pp. 132-187). In the following year it was noted (M. B, 1^99$ 
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p. 8C7) that seeds of what was belioTed to be true iZsiP pa«Yiimep|sA 
had l^n received through the kindness of Befior Olasiou^ 
Director de Passeio publico, Rio de Janeiro. After retaining a 
few the oiherH were distributed to various Botanioal Institutions 
in the Colonies. Unfortunately none of the seeds sown at Kew 
germinated. 

The following interesting information respecting the tea made 
from the leaves, so largely used in South America, is taken from 
a Report issued by the Foreign Office (No. 19(13, 1897) 

** Yerba-mat6, or Paraguayan tea, is the most valuable article of 
export. There are two claHst^s sold, but it is only in the manner 
of preparation thai they diff(*r. The kind known as ‘ MborovirA ' 
is merely dried o\er <i funmee, and then beaten into small pieces 
with sticks. The * Molida ' goes through the samc^ process, but It 
is afterwards ground in a mill. The export duty on the former 
was increased in IHllf) from 30 c. j)aper to 10 c. gold, and on the 
latter from 25 c. jiapor to 9 c. gold per 10 kilos. The revenue 
derived from this source in 1895 amounted to 471,668 dol. 
(16,845/.). The yerba lorcsts, called yerbales, were formerly the 
property of the State, but most of them have been sold, and are 
now in the hands ol a few capitalists and companies. The 
Industrial Paraguaya Company, which owns about half of the 
yerbales known to exist in the country, exports annually about 
400,000 arrohas (4,512 tons). iThe total quantity of yerba 
exported- during the past year is estimated at about 9,024 tons, 
and the average price jior arroba (23 lbs.) was 11 dol. 50 c. 
paj^er (7«. 8(i.).” 

Paraguay tea is now advertised for sale iif this country and 
appears to be in moderate demand ; possibly, as a curiosity more 
than as a regular article of food. 


Halingering in Egypt Thi* most ^aried problems are submitted 

to Kew, and the following is one of the most enrions. Un- 
fortunately but little success has been attained in solving it. The 
particulars are, however, recorded in the hope that this may lead 
to some further light being thrown on the matter. The specimens 
were carefully examined by Dr. Scott, F.R.S., Honorary Keeper of 
the Jodrell Laboratory, who could only conjecture that they were 
fragments of the palese of some grass. 

Extract from letter from Mr. Ebnnbth Soott to Ro^'al 
Gardens, Kew, dated Cairo, Egypt, November 28, 1897. 


" For some time now malingering Egyptian soldiers have been 
sent into the Kasr-el-Aini hospital UTider my care, suffering from 
extreme oedema and intense inflammatory injeotton of tha 
oonjunctiva of one or both eyes ; the cornea unaJMedh No dls* 
eham from the eye. 

"f»e condition is entirely unUke that which they also prodime 
in the juice of EupharUa, slaked lime, sued el 






slaked lime, «cMd el 




**1 obtained the i^imene lent yon by ooverln. the 
tiktak obllodien drama, lo ae to completely eeal It up. 
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at. the end of five days had evidently feared the inflammation 
miffht Babside and therefore raised the dressing? and renewed the 
baneful application, jjart of which I found on the face of the 
dresHiiig lying againHt <lio eye. 

“I have been entirely nnsnccossfnl in obtaining hore any in- 
formation on the matter, nor have I toon able to obtain further 
quantities of the leaf. The patient either began to fear the 
confleqnences of the affair or his stock of the drug became 
exhausted as he in no way interfered with the next collodion 
dressing which was applied, the eye b“ing quite cured, and the 
<lresfling intact after a periofl of five da> s. 


A Chinese prescription.^ Mr. J. Ihirtt Davy, formerly a member 
of the Kew stafi*, and now attached to the University of California. 
Berkeley, U.S.A., has presented to ilie Kew Muhpum the ingredients 
of a (^hinese prescription purchased by him at China Town, San 
Francisco. As is well known, the Chinese use a very large and 
varied assortment of prod net sin the pre])aration of their medicines, 
and Mr. Davy says that, in the drug stores of China Town, one 
can usually obtain a panacea for all ills, varj'ing in the number of 
ingredients according to the price paid ("ir), fifi, or fiO cents). Such 
a prescription usually contains a few slices of the root of 
Ghjeyrrhaa^ dried llowcr-heads of a composite jdant, dried cock- 
roaches, dried cockchafers, and the skin, head and tail of a lisard 
stretched on thin stickh ; an extra live cents nill procure a dried 
Sea horse ” ; and >et another five cents a dried fish of peculiarly 
narrow shape, and about four inches in length. All these are 
boiled together, and the dt*coction drunk as a remedy for heart- 
burn, toothache, cough, dimness of sight, and almost any other 
ailment. It is difficult to ideutif v most of the vegetable ingredients 
in consequence of their being cut or broken up into small frag- 
ments, but the following occur amongst those brought to Kew. 
Fruit heads of an apparently E, cantiminm. This 

plant haR a reputation in China for various diseases, such as 
ophthalmia, especially in childnm, as a styptic in nose bleeding, 
and in affections of the kidney. Another ingredient, capable 
of identification, consists of the spiny hooks from the stems 
of the Gambier plant {Vnearin Oarnhierj Roxb.), which 
have astringent pro})orties, and are mostly used in inf^tile 
complaints. Some very thin transverse sections of the stem 
of Akelm gvinatn, a climbing berberidaceous plant, also occur 
in small quantities, as well as the bark of Kneommia ulmoidfiB^ 
known as the “ Tu Chung.” Tonic and invigorating properties 
are ascribed to it, and it is said to be valued at as much 
as 4s. to 8s. per pound. Though the b.irk is very thin, it 
is abundantly charged with elastic gum, which can be dr^wti 
out in silvery threads when it ia broken apart. Among ofhdr 
ingredients which have not been identified are crushed flower 
heads of a composite plant, and slices of a slender, twig-like 
stem, probably a willow. 
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UOC). Trimeria tropica, B^n /. /// [BixitiefiB] ; T, aimfolin^ Planch., 
similib, toliiB ovatis acuiuiiiatiH differt. 

Arhov vel frutex inermiH. Hami juniorcB pubesoenteB. Folia 
utrinque, pra^nertim biiUtiih in voniB, albidiH veatita ; petioluB 
^ })oll. lon^iiH : lamina ovata vol obovata, baai Riiboordata, apice 
^*uta, bn'^ittn* acuminata, iiidiviiH* minnto dentata, 2k poll, longa, 
1^ poll, lata; Btipuld' traiiHverHe cdli])tjc8e, inajoreB 4 lin. longio, 
f> liii. latflp, apice minute muerouaiaB, ntrinque ^mbescenteB. BptciJt 
floreR maHculinoR gerenten luine RimpliceB, floribuB in glomeruloB 
uggregatiH, nunc e glomeniliR basalibuR brevitcr ramoBsa. Flores 
oiascHliiii tetrameri, pesBileb vel brevisBime jiedunoalati. Sepala 
minuta, laiiceolata, j liu. longa, extuu piliB denBe ubtecta. 
Petala sepaliB consimilia, paulo majora, More expaoHo margine in- 
voluta. Stamina 12, inter glandulaH HubgloboBaR apice indistinote 
3-4-deiitataB 3-na inserta. Ooai turn impertoctum tenue, in Btylam 
leviter curvatum BtaminibuR suba^quilongum prodactnm. Flores 
feminei ignoti. 

Obbman Eabt Africa. Amboni, Uointt 25K2. 

The exteuBion of this genus from South Africa into the tropics 
Ib of interest. 

601. Oldenlandia aoutidentata, C. H. Wright [Bubiaoen-Hedyo- 
tideie] ; ad 0. grandijioram^ Hiem, accedit, Bed cymis BuboapitatiB 
et calycia lobia longe subulatiB differt. 

CainUe erectuB, pedalis, scaber, subtuB lignosus. FeUa aagnate 
lanoeolata, acuta, poll, longa, 1-2 lin. lata, Bcabra; B%al» 
fimbriate, 4-5-dentatie. 0^mcf'oongeBte,B8BpeBabGapitato. valgr 
piloBUB, dentibuB subulatis ciliatiB tubo triple longioribaa. Oorutta 
extUB pilosa, 5 lin. longa, csrulea?, lobis ovatis acutis retlcnlatlin 
nervatte fitom/na incluBa,antheriBoblongiB. Ot’anum globomm. 

2 Un. dia^ 

CBvmUi Africa. Mount Zomfaa, alt. dOfKMOOO ft., 

♦The ahtedBB ghem for Hr. Fcs^rth Mricrti mm MtrtBgSBBBr 
JDw JalMa, 1997,111. 17«,1B1, Bad BOC^sboaM be ytebtas^ 

110^876—7/98 Vt90 DAB 89 



602. Vernonia Qeoaneunim) amblyolepii, Baker [OompoaitaB- 
TemoniaoesB] ; ad 7. glahram^ Yatke, accedit, aed dinert ramalia 
pabescentibuB, involucri bracteia pilosis. 

Eerha perennis, erecta, ramosa. Oaulis lignosns, breviter 
pilosns. Folia sessilia, oblongo-lanceolata, poll, longa, aonta, 
obscure crenata, facie viridia scabra, dorso dense breviter pilosa, 
venis elevatis. CapiMa parva, ad apices ramorum dense 
corymbosa, brevissime i>edunculata. Inoolurnnn campanu latum, 
4-4^ lin. longum, bracteis rigidis obtusis pluriserialibuB leviter 
pilosis, interioribuH linearibus, exterioribus ovatis. Acluenia 
cylindrica, dense pilosa. Pappus setosus, albidus, II lin. longus, 
setis exterioribus brevibus. , 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whytfi, 20i ; and between Mi)ata and the commencement of the 
Nyasa-Tanganyika plateau, alt. 20()0-30(K) ft., Whyte. 

603. Vernonia asterifolia, Baker ^ [Compositsd-Vemoniaceie] ; ad 
7. monocephalam, Harv., caponsem magis accedit, sed dilfert 
involucri bracteis lanceolatis baud acumiiiatis. 

Herha perennis, erecta. Gaules graciles. monocephall, sub- 
pedales, simplices vel parce ramosi. Folia sessilia, lanceolata, 
ascendentia, 1-1^ pull, lunga, iiitegra vel raro parce dentata, 
utrinque viridia, tcnuiter pubescentia. Capitula magna, solitaria, 
longe pedunculata. Involucrum campanulatuin, 4 lin. longum, 
bracteis pauciserialibus appressis lanceolatis acutis ])ubeBcentibua, 
exterioribus sensim brevioribiis. Acluenia immatura leviter 
pilosa. Pappm stramineus, fragilis, setosus. 2 lin. longus. 

British Central Africa. Zomba, alt. 2500-3500 ft., Whyte. 

604. Vernonia (Lepidella) Buchanani, Baker [Composits-Vemo- 
niaces] ; ad 7. Bainesii^ Oliv., arete accedit, sed differt foliis 
Bubulatis tenuissimis. 

Herha perennis. OauUs graciles, ramosi, subpedales, ad apioem 
foliati, sursum obscure pubescentes. Folia sessilia, subula^ 
6 lin. longa, appresse pubescentia, gracllia, niarginibus revolutis. 
Capitula magna, ad apices ramorum solitaria. Involucrum cam- 
pan^atum, 6 lin. longum, bracteis appressis pluriserialibus leviter 
pubescentibus, exterioribus ovatis, interioribus rubellis chartaceis 
linearibus. Corolla rubella, lobis linearibus. Achfvnia immatura 
aJbo-setosa. Pappus albus; series interior setosa, 3 lin. longa, 
series exterior parvis paleis effecta. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte^ 160 ; and between lliipata and the commencement of thq 
Nyasa-Tanganyika plateau, ah. 2000-3000 ft., , Whyte ; Shiro 
Highlands, Buchanan^ 139 of 1878 collection. 

605. Vernonia (Lepidella) ohloropappa, [Compositfle-Ve^ 
noniaoese] ; ad 7. poskeanam^ Vatlke et Hildeb., accedit, sed 
differt pappo viridi, involucri bracteis inappendiculatis. 

Herha perennis, erecta. Oaulea graciles, ramosi, sursqm pn- 
beacentes. Folia pauoa, remota, sessilia, linearia, 6-12 lim longa, 
Integra, margimbaB revolutis, facie viridia glabf^ dorso tenulter 
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pnbesoentia. Oapitukt ma^pna, laze oorymbosa, longe pednn- 
culata. Involucrum campannlatum, 5 lin. longnm, bracteis 
panciserialibus rigidis lanceolatis pubescentibiiBi ezterioribus 
Bensim brevioribuB. Acfuvnia pilosa, 1 lin. longa. Pappt48 
biaerialiH, pallide viridiB ; Berios interior setis 2 lin. longis, series 
exterior paleis parvis effecta. 

British Central Africa. Fort Hill, Nyasa-Tanganyika 
plateau, ait. S500-4000 ft., WUyte. 

600. Vernonia (Decaneurum) exsertiflora, Baker [Composita- 
VornoniacoR*] ; ad V. amygdaUnam^ DC., accedit, st'd diflert 
ramulis albo-incauis, capitulis 7-8-flnriB. 

Frutcar erectus, ramosuh. Ramuli lignosi, albo-incani, remote 
foli'iti. Folia poiiolata, oblonga, 4-7 pull, longa, acuta, basi 
atteniiata, iiitegra, penuinervia, venis primariis parallelis orecto- 
paientibuB, facio viridia glabra, dorso puboBcentia. Gapitula 
j)arva,7-S-fl()ra,<l enso cor^'inl toso-paniculata, pedunculisbreviBSimiB. 
Titvohtcnnn oblongum, 2 lin. longum, bracteis rigidis glabris 
arete apiiressis, interioribuH lineari-oblongis, exterioribns Bensim 
brevioribuH. Achtvn ia c} lindriea, dense pubescentia, lin. longa. 
Pappas albus, ficxuosus, helositH, 4 lin. lungus, ex involucro longe 
exsertub. 

, British Central Afri(*a. Between Kondoweand Earonga, 
Whyte, 95. 

607. Vernonia (Cyanopis) karongensis, Baker [CompoBitss-Ver- 
noiiiacesD] ; ad V, Leopohli, Vatke, ac’cedit. Bed differt involucri 
bracteis Bctaceis dense plumosis. 

Herha perennis, ereeta. Caules ramosi, surBum dense appresse 
pubescentes. Folia seseilia, lanceolata, minute serrata, 3-4 poll, 
longa, ad basin angustata, utrinque pubescentia. Gapitula multi- 
flora, panca,^ ad apices ramorum corymbosa. Involucrum cam- 
panulatum, 3 lin. longum, bracteis 3-4-8erlulibuB appresslB setaceis 
dense albo-plumosis. .4 c/itavt m immatura glabra. Pa/^^ptisalbidus, 
2 lin. longuB, bisorialis ; series interior setosa, series exterior 
paleis parvis lanceolatis effecta. 

British Central Africa. Between Eondowe and Earonga, 
Whyte. 

608. Vernonia (Stengelia) leptolepis, Baker [Oompositss- 
Vemoniaceas] ; ad T’’. tmoreanam, Oliv., accedit, sed diflert 
involucro glabro. 

Suffrutex erectus, ramosus. Hamuli lignosi, sursum leviter 
pnbesoentes. Folia distantia, seseilia, oblongo-lanceolata, 4-6 poll, 
longa, minute serrata, facie viiidia obscure pubescentia, dorso 
dense pubescentia. Gapitula magna, ad apices ramorum solitaiia 
vel 2-3 corymbosa. Involucnm campanulatum, 9-12 lin. lam» 
gum, bracteis pauciserialibus appressis glabris cbakaceis oblongo- 
lanoeolatis vel lanceolatis apice membranaceis acutis. Achcenia 
lin. longa, cylindrica, pilosa, multicostata. Pappus stramineui, 
setosns, fragilis, 5-6 lin. longus. 

British Central Africa. Between Eondowe and Earonga, 
Whyte. , 

110 AS 



148 


609. Vernonia (Tephrodea) maloBana, BaJibr [CompoaitsB- 
Vemaniacefe] ; ad T. chit*vv(nn^ Lena., acceclit, aed differt involucri 
bracteia pancia n^quilongia, achsaniia diatiucte costatis. 

Herha pei'ennia. Cmden urecti, ramoai, piloai. Folia aub* 
aesailia, ovata, 1-2 poll, longa, acnta, aerrata, utrlnque \iridia, 
facie tenniter, dorao magia i)iloaa. Capitula parva, panciflora, 
denae corymbosa. peduiiculia brovibus pilosis. Involmnim 
campanalatum, 2 lin. longum, bracteia appressia sequiloiigis 
oblongo-lancoolatia foliaceia vlridibus dense pilosis. Arhwma 
cyliudrica, angulata, glabra, li lin. longa, 8-10-costata. Fappan 
copioBUS, setOBUS, btramineiis, 4 lin. longue. 

British Central Africa. Mounts Malosa and Zomba, 
alt. 4m-6m ft., Whf/U. 

OK). Vernonia (Deoaneorom) myriotricha, Baker [Coni])osit8B- 
Vernoniaoeffi] ; ad V. Htr Itsieffen, Sch. Jlip., accedit, sed differt 
involncro dense piloso. 

Siiiffnitex ramoHissnnuH, erectus. Hamah lignosi, dense pilosi. 
Folia sessilia, oblonga, obtusa vel acuta, basi cordata, minute 
seirata, superiora 1^2 poll, longa, iacie \iridia dense }>iloaa, 
dorso dense persisteiiter molliter albido-incana. Capitula multi- 
flora, ad a]>ices ramoriim dense corymbosa. lavolaerum cam- 
lianulatum, dense pil(»sum, 2 lin longum, bnicteis pauciserialibuh 
ampressis rigidulis lanceolatis. Achtmia glabra, multicostata. 
Pappm albiduB, setosus, 2 lin. longus. 

British Central Africa. Masuku plateau, alt. G5(K1- 
7000 ft., Whyte, 29.3. 

611. Vernonia polysphisra, Baker [Composits-Vemoniaceb] ; 
a speciebus reliquis differt capitulis in glomerulos axillares 
sessiles congestis. 

Fruiex erectus. Ramuh virgati, graciles, lignosi, glabri. 
FuUa sessilia, rigide coriacea, i^ce serrata, utnnque viridia, 
glabra, inferiora oblonga 3 poll, longa, superiora multo minora 
lanceolata. Capitula parva, in glomerulos globosos axillares 
congestos sessiles agf^egata. Invohicrum campanulatuQi} 3 lin. 
longum, bracteis rigidis appressis aentis, exterioribus parvis 
acutis, intimis lanceolatis. Achania cylindrica, dense pilosa. 
Pappus copiosus; series interior setosa, straminea, 3 lin. longa, 
series exterior parvis paleis effects. 

British Central Africa. Near Fort Hill, Nyasa-Tanganyika 
))lBtean, alt. 3500-4000 ft., Whyte, 

612. Ageratum polyphyllum, Baker [Compositce-EupatoriaceB] ; 
ab A, cmygoide, Linn.,longe recedit liabitu perenni, foliis sessilifauA 
angustis integris. 

Herha pereunis. Oaulee simplices, erecti, pubescentes, orebra 
foliati. Folia opposita, sessilia, ascendentia, Imoeolata, 6-12 lin. 
longa, marginibus revolutis integris, facie viridia glabra, .dorso 
griseo-incana. Capitula multiflora, homogama, disooidea, in 
corymboB densos aggregate. Involuoram campimulatum, 2 lin. 
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diam., brarteis panciBerialibiiH appregHih laiioeolatin (lejige ptit)eg- 
centlbuii, exterioribuB mmsiin brevioribuH. ContJhi mtnratp 
rnbra, tnbo pubesctmte I lin. Icmgo, lobis lanceolatig recurvatis. 
Arhrrnia cylindrica, glabra. Pa^qn paucn, obtnm, oorollflB 

tnbo triplo breviores. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte^ 252. 

Bill. Nidorella maloBana, Baker [CompositeB-Aeteroides] ; ad 
N, micrace^ihalam^ Steetz, accedit. 

Herlta poronnis. CaaleR Htricti, opocti, piloBi, pedales, ad aplcem 
foliati. Folia altenia, geHsilia, aBcenclentia, lanci^olatu vel oblongo- 
lanoeoluta, Integra, obscun* viridia, facie glabra, donio ad ooBtam 
pilosa, centralia 1 })(» 11 . longa, Biiperiora et inferi(»ra minora. 
Gapifula BubdiBcoidea, in coryinbos terminalen aggregata. Involur 
rrum campaiiulatum, 1\ lin. longum, bnicteiH paueiBerialibud 
luquilongiB obianceolatiH obHCiiro brunneiB leviler pnbeBcentibna. 
(hrolla Intea, pappo tequilongii, BwpiBBiine cylindrica, lobis parvis 
ovatis. Achvma Hubcylindrica, angulata, piloHU, 1 lin. longs. 
Pappm GopiosuB, Betortus, albidns^]^ lin. longUH. 

British Central Africa. Mount Malosa, alt. 40(K)-6000 ft., 
, WlkyU\ 


614. Heliohrysum luteo-rubellum, Bakvr (CompoHit»-Innloi- 
ileae] ; ad H, Kirkii^ Oliv. c't Hiern, magis acc*(*dit. 

llerlta perenniH, erecta, ratnoBa. Pami aBceridentos, allHMncani, 
ad apicem erebre foliati. Foha sesHilia, aHcendentia, linearis. 
6-9 lin. loiiga, facie viridia obscure albo-puhescentia, dorso dense 
persiBt enter albo-incana, Capifu/a ad apices ramulorum Bolitaria 
vel pauca corymboBa. Javohurum cainiNinulatnm, 6 lin. longum, 
bracteis 3-4-BerialibuH BcarioslB api)reB8iB glabris, interioribuB lan- 
ceolatiB citrinis, exterioribus piirvis ovatis riibclliH. Flores omnes 
hermaphroditi. Corolla angnsta, cylindrica, 2 lin. longa. Achamia 
minuta, glabra. Pappus BulphureuB, setoBUS, 2 lin. longUB. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte. 


615. Heliel 
dese] ; ad H. 


lum monooephaluiUf Baker [CompoBitee-Inuloi- 
'emi^ Oliv, et Hiem, magis acoedit. 


Herha perennis. Caules graciles, erecti, Bimplioes, Bubpedales, 
albo-incani, ad apicem erebre foliati. Folia sesBilia, linearia, 
ascendentia, 9-12 lin. longa, facie parce, dorso dense albo-incana. 
Oapitula magna, solitaria, termii^ia, floribns omnibus herma- 
phroditiB. involuenm campanulatum, 9-10 lin. longum et latum, 
braoteis 3-4-BttialibuB appressis albidis scariosiB, interioribuB 
Uneari-oblongis glabris, exterioribus parvis ovatis albo-ineaiiiB. 
Corolla cylindrioa, lutea, pappo asquilonga. Achemia glabra, 
oompreasa, jheie unieostata. ^pprus mollis, albns, 2 lin. longus. 


Britibh Ohetbal Africa. Houth Nyika moiintalna» alt. 4000- 
7000 ft., and between Kondowe and Karonga, Whyte^ 



150 


616. Helichrysum nanttmf Baker [Oompoaitfla-lnnloideeB] ; ad 
£r. gerberwfoliumy Sch. Dip., accedit, sed diSert canle brevi, 
foliis ntrinque albo-incaniB, involncri bracteis aureis acntia. 

HerJni perennis. Caulen infra panicnlam simplices, 3-5 poll, 
loDf^, dense albo-incani. Folia radicalia erecta, longe petiolata, 
oblongo-lanceolata, 1^2 poll, longa, acuta, ad basin angus- 
tata, utrinque dense persistonterque albo-incana ; folia caulina 
pauca, sessilia, parva, linearia. Capitula parva, mnltlflora, in 
panieulam densam globosam terminalem aggregata, pediinculis 
brevissimis. Im^olamwt campannlatum, 2-2J lin. longum, basi 
albo-lanoHum, supra basin glabrum, bracteis appressis subtequi- 
longis oblongis acutis aureis. Achcpnia minuta, glabra. Pappus 
albiduB, fiexuosus, 1^ lin. longue. 

Bbitish Central Africa. Mount Malosa, near Zomba, 
alt. 4000-6000 ft., Whyte. 

617. Helichrysum nyasicum, Baler [Coinposita'-lnnloideeD] ; ad 
H. auriculafumy Less., arcti» accedit. 

Berha porennis, erecta. Caules tcretes, simplices vol furcati. 
albo-araneosi, ad apicem foliati. Foha brevlter petiolata, ovata, 
acuta, basi rotuudata, 1-1^ poll.^longa, bubcoriacca, facie saturate 
viridia leviter ai'aneosa, dorso dense persistenter albido-incana. 
CajftituUi parva, permulta, in cor^inbum densum terminalem 
aggregate, pedicellis brevibuH donsc^ pubescentibus. In valuer urn 
campannlatum, 2^-31in.diam.,bractciH3-4-serialibusoyatiBappres8ls 
Bcariosis albidis, exterioribus sensim brevioribus, floribus omnibus 
hermaphroditis. AcJupuia glabra, comiiressa, oblonga. Pappus 
copiosuB, setosuB, albidus, 1^ iin. longus. 

British Central Africa. Shire highlands, Buchanatiy 
313, 341, 812 of 1821 collection ; Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

618. Heliohryflum patulifolium, [Compositm-Inuloides] ; 
ad H. quuriimanum^ A. Rich., magis accedit. 

Herha TOrenniB. CauJes erocti, albo-incani, ad apicem crebre 
foliati. Foha dense, sessilia, patula, linearia, rigidula, 6-9 lin. 
longa, facie viridia leviter araneosa, dorso dense albo-incana, 
marginibuB revolutis ciliatis. Capitula plura, corymbose. Involu- 
cn/m camimnulatum,2 lin. longum, bracteis 3-4-serialibus appreBsis 
citrinis leviter pilosis, intimis lauceolatis, exterioribus ovatis 
parvis. Acluvnia minuta, glabra. Pappus setosus, albus, 1 lin. 
longub. 

Bb ITISH Central Africa. South N yika mountains, alt. 4000- 
emiL, Whyte. 

619. EelichryBum rhodolepis. Baker [Compositfle-Innloidesp} ; 
ad ff. gerhereefolium^ Sch. Bip., accedit, sed differt involxim 
biBcteis exterioribus rubris, intimis albis. 

flsrZia perennlB, erecta. Cavles infra inflorescentiam simpliceB, 
2-3*pedaleB, albo-incani, laxe fo}iati. Folia radicalia longe 
petiolata, oblongo-lanceolata, 4-6 poll, longa, medio 1^2 pcdl. 
lata, acuta, ad basin attenuata, facie viridia, dorso peraistenter 
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albo-incana ; folia caalina seBBilla, lanceolata vel linearia, Capttula 
parva, paaciflora, permulta, in glomorulum globoanm terminalem 
aggregata. Tnvoliicrum campannlatum, 2 lin. longnm, bractelR 
aaquilongis oblongis obtusiB, interioribiiB albis glabris, exterioribus 
rabriM deorsum albo-lanoBis. AchcBnia parva, glabra. Pappus 
albuB, 1^ lin. longns. 

British Central Africa. Plains of Zomba, alt. 2500- 
3000 ft., Whute. 

620. Helichrysum sulphureo-foBeiim, Baker [CompoBitaB-Inuloi- 
deie] ; ad H. Buchananu Bngl., mugis accedit. 

Herha perenniB, e biisi niuioBiBHima. (Janies erocti, Bimplioes, 
Bemipedales, ad a])iceni laxo foliati. Folia plana, linearia, fM>ie 
viridia glabra, dorso dense allio-ineana, radicalia 1^ poll, longa, 
caulina brevioni. (''a fatal a magna, homogama, solitaria, terminalia. 
Involncram eampanulatnm, H-0 lin longnm, bracteis ii-4-BerialibnB 
glabriH appreHsis HcarioHiH apice atro-fnaciB basi BnlphnreiB, 
interioribuB lanceolatiB, cxtorioribuB ovsitiB parvis. Corolla 
cylindrica, 2 lin. longa. Achmnn glabra, minuta. Pappm BetoBUB, 
albiduB, fragiliB, 2 lin. loiiguB. 

British Central Africa. Nyika plateau, alt. 6(K)0-7000 ft., 
Whyte, 132. 

621. EeliohryBUin syncephalum, Baker [CompoBiteB-lnuloidesB] ; 
ad H, aurirvlatam, LesB., accedit, Bed differt foliia bnllatis, 
capitnliB pancifloris. 

Herha perenuis. i^anles erecti, ramoBi, dense albo-lanoBi, ad 
apicem laxe foliati. Foha caulina subpetiolata, oblongo-lanceolata, 
2-3 poll, longa, acuminata, leviter bullata, ad train attenuata, &cie 
viridia, costam secuB piloHa, dorso dense persistenter albo- 
incana. Capttula i)arva, pauciflora, ad apices ramorum dense 
corymboso-paniculata. Inrolacrum oblongum, lin. longnm, 
brails pauciserialibuB oblongiH obtusis appresBiB equilongis. 
Achcenia minuta, glabra. Pampas albus, flexuosuB, 1 lin. longns. 

British Central Africa. Between Eondowe and Earonga, 
Whyte, 370. 

622. Helichrysum xanthoBphsBrnm* Baker [CompoBitBa-Innloi- 
dee] ; ad JET. Kirkii^ Oliv. et Hiem, magis accedit. 

Herha perennis, crecta, ramosa. Caules dense albo-pubescentes, 
ad apicem crebre foliati, Foha sessilia, lanceolata, ascendentia, 
12-18 lin. longa, ntrinque dense persistenter albo-araneoBa. 
Capttula terminaliB, Bolitaria vel pauca corymbosa. Involucrum 
campannlatnm, 9 lin. longnm, bracteiB 3-4-serialibos appresaiB 
BcarioBis splendide citriniB glabris, intimiB lanceolatiB, ez^oribos 
parvis ovatis, capitnlis omnibus hermaphroditis. Achimia minuta, 
glabra. Pappus albuB, Betosns, 2 lin. longns. 

BBinaR Central Africa. Between Mpata and tbe eom- 
menoement of tlie Nyaea-Tanganyika idatean, alt. 2000-8000 ft., 
Whpie. 
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623. Athrizia dUhLsa, Baker [CompoflitsB-lnUloidoffl] ; ad A, 
debiim, DO., ma^fis accedit. 

Herbtr perennis, ramoBsisima. Caalin primariuH erectns, Remi- 
l)edaliH, ramis patnlin HtrictiH ^acilibuB albo-pabeHcentibuB et 
nigro-BetosiB. Folia s})arBa, snbteretia, 9-12 lin. longa, marginibns 
revolntiB, facie yiriclia setis brevibus albis conspersa, dorse albo- 
incana. OapttaJa homogama, discoidea, ad apiccB ramuloriim 
Bolitaria. Itwuhtcrtnn campanolatum, 3-4 lin. diam., bracteis 
rigidulis paueisprialibiis lanceolatin albo-incanis, eAterioribuH levi- 
ter B(|iiarrofiiB. Aehrpnia angulata, 1 lin. longa, villosa, ad basin 
attenuata. Pappm achsenio a^quilongns, multiserialiH, paleacens ; 
palen apice iimbriatfc. 

Bbittsh Central Africa. Fort Hill, Nyawi-Tanffanyikii 
plateau, alt. 35()(M(K)0 ft., Whyte. 

624. Pttliearia tanganjikensis, Baker [CompoHitie-lnuloideir] ; 
ad P. valf/arem^ Gaertn., magis accedit. 

Herha perennifl, erecla. Cmtlen rHinosiBsimi, pubeBcenteh, 
gmciles, BemipedaJeB; ramnlis aBcendeutibuB. Foha linearia, 
Integra vel Bubintegra, utrin(jne pubeseentia, inferiora 1^-2 poll, 
longa, Buperiora minora. Capita la beterogama, ligulata, ad apices 
ramulorum solitaria vol pau(*a corymboBa, iiedunculiR dense 
glanduloBO-pubeBcentibns. lavolwiam campanulatum, 2 lin. 
fongum, braeteis biBerialibuB lanceolaiis rifs^dulin pubesceiitibuB, 
exteiioribuB parvis. Liyahv parva', lutcaa. Achamia ininuta, 
compressa, glabra. Pappas netoBUs, albuH, fragilis, 2 liii. longus. 

British Central Africa. Near Fort H ill, Nyasa-TanganyikH 
plateau, alt. 30UO-4(H)0 ft , Whyte. 

625. Aspilia monooephala* Baker [(^ompoHiia^-HeliantboidesB] ; 
ad A. Kotarhyi, Bentb. et Hook, bl., accedit, sed differt ligulis 
aurantiacis, achseniis glabris. 

Herha perennis, erecta. Caalen 6-7 poll, longi, graciles, pilosi, 
remote foUati, saBjuBsime Bimplices, monocepbali. Bessilia, 

oppoBita, paueijuga vel superiora alterna, lanceolata vel oblongo- 
Iwceolata, acuta, aBcendontia, basi angustata, utrinqne viridia, 
pilosa. Capitula hetcToguma, multifiora, radiata, longe pedun- 
culata, Baspissime solitaria. latfoluerum campanulatum, &-6 lin. 
longum, bracteis ])auciBerialibuB lequilongis oblongo-lanoeolatis 
foliaoeis dense pilosis. Liyalre 3 lin. longae. Beceptacitli palecp 
rigida*, lanceolatae, 4 lin. longsB. Achamia cylindrica, glabra. 
Pappue minutUB, paleaceuB. 

British Central Africa. Zomba, Whyte and McChunie ., . 

626. Aflpilia BombensiB, Baker [CompositeB-HelianthoidesB] ; ad 
A. laUfoliam, Oliv. et Hiem, accedit, sed recedit invdlbew) 
florlbuB diBCoideiB breviore. 

Herha perennis. Caulee eredti, graciles, simpliceB, appesse 
piloBi, ad apicem laxe foliati. Folia oppoeita, decuBsata, breviBdme 
pedolata, ovata, acuta, 1-1^ poll, longa, basi late rotundatSy fkeie 
viridia scabia, dorso leviter pilosa. CapiMa multiflora, heterogama, 
radiata, solitaria, terminalia. Involuvrum camiNUiulatum, 2 lin. 



Iongnin,bracteiR ])auciHerialiht]8ap|ire8fn8 lanoeolatiH pnheaoantibne. 

2 liii. IcmgR*. Uprepiaath ftalew iMiceoUkiw^, 
riffidulffi, 2 lin. Arha^nia oy I indrifa, glabra, apice pnbuh 

cent ill. PapjtHM obsolotiiB. 

British Central Africa. Mount Zomba, alt. 4 (HKMi(KK) fr.. 
Whj/fp. 

(>27. Ouiaotia nyikenaiB, Uakpr [CoiiipoHitaj-Helianthoideffi] ; a«l 
a, r/%sM////c^m,CaBu.,acccdit,Hedrecedit invulueri bracteisomnibna 
luaffnis foliuci^is. 

Hvvha ])ereiiiiiH, crectd. ( frraciliB, ^luber, Biilcatue, ramoaua, 
remote 1'oliatuB Foftrt ojipoaita, m^Hnilia, oblonf?o-B])athiilata, acuta, 
baai cordata, minute sernita, utrimiuo viridia, tenuiter pilosa, 
infcriord .‘1-4 jioll. Joii^.i. Capituh multiftora, hetero^mu. 
lipulata, ad aidces riimoruin Hoiitaria vel i>aucii conferta. Inmhwn 
bracteie paucH', ovata% inaMiualep. foliacoa'. Lignhv lutein, 5 lin. 
lonjra', apice conKpicm* ileulatm. Arhwmu cj'lindrica, glabra. 
PajipUH abortivuH. 

British Central Afuica. Nyika i)latoAu,alt. dOCHMlKK) ft., 
Whyt4*^ l!18 ; Mafluku iilateaii, alt. (55(Ki-7lMM) ft., Whyte, 

• 028. CoreopsiB aBpilioideB, Baker [CompoBitui-nelianthoideK)] ; 
ad C, iweanfoUam^ Oliv. et Hieru, accedit, Bed recedit foliia 
lancoolatiB Bcabris. 

Herha perennis, ereeta. i*inttes I -2-i>edaleH, ramoHi, hinpidi, 
remote foliati. Fotia opposita, HeBBilia, lanceolata, ll-t poll, iouga, 
ancendeutia, integri vel par(‘(» deutata, iitrinqiie viridia, Hcabra. 
(Uipitnla mnltiflora, heterogama, nuliata. acl apices raniorum 
BoUtaria vel pauca cor^mboHa. hivoturntm camiianulatniii, 
4 lin. longum, bractelH H^qiiilongiH lanceolatis foliaceis hlspidlH. 
Lignite aurantiacse, 6 lin. longr, a})i<*e profunde fisssr Het^epUteuit 
paleie lanceolatse, rigidie, 3-4 lin. longa\ Achvnia glabra. Pappi 
/Hiiea* 2, parvsB, lanceolata;. 

British Central Africa. Zomba, alt. 2500-3500 ft., Whyte. 

629. Janmea Johnstoni, Baker [CompoBite-HelenioideaB] ; ad 
J, Olitfen\ Vatke, et J. Cmnptmfannn^ Benth. et Hook. flL, inagis 
accedit. 

Herha perennis, ereeta, glabra. Vaults bipedalis, teres, gracilis, 
mnltiBulcatuB. Folia opposita, sessilia, oblongo-lanoeolaia, acuta, 
rigidnla, basi cordata, inferiora 3 poll, long^ superiora sensim 
minora, venis facie iuferiore elevatis. Capittila pauca, magna, 
laxe corymbosa, pedunculis elongatis nudis vel foliis parvia 
1-2-jugiB presditiB, InvoJucrum campanulatum, 5-6 lin. longnm, 
bracteis pancis biBerialibus ovatiBacutiBappreBBiBviridibusrigiduUs. 
Corolla cylindrica, aurantiaca, 6 lin. longa, lobia lanceotoUa. 
Achcenia cylindrica, dense pilosa, 2 lin. longa. Pappus alUdua, 
setoBua, 4 lin. longuB, seUs subplnmosU apice uncinatuk 

British Central Africa. N}ika plateau, alt. 6000-7000 ft., 
Whyts. 228; Maankn jdateau, alt. 6.'MXl-70(10ft.,and between Mpata 
'and the Nyasa-Tuiganyika plateau, alt. 2000-3000 ft., 
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630. Imilia baaifolia, Bafier [Compositffi-SeneiiBioiiideflB] ; ad E. 
cceapitMam, OHt., magis accedit. 

Herba amma, pubeBcens. Cattles ciBspltoBi, ereoti, monocephali, 
fr-9 lin. longi, prope basin tantum f oliati. seBsilia, ascendentia, 
oblonga yel oblancoolato-oblonga, obtusa, crenulata, ad basin atten- 
nata, ntrinqne viridia, pubesceutia, majora ^ poll, longa. Capitula 
Bolitaria, homo^^ama, pediincnliB nudis erectis BemipeddibuB. 
Involucrum cam^tannlatnm, uniBeriale, bracteiB 8-10 laiiceolatis 
glabris eaquilongis. Corolla cylindrical lutea, 2 lin. longa. Acheen la 
minnta, glabra. Pappas setosas, albus, mollis, 2 lin. longus. 

British Cbutral Africa. Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

631. Benecio exsertiflorus, Baku [CompoBitAB-Sonccionidem] ; 
ad 8. nyikensem^ Baker, (vide infra) arete accedit. 

Svffrutex sarmentosus, Rubcamosus, gli\ber. Bnmuli infra 
BublignoBi. Folia distinctc i)etiolata, ovata, acuta, utrinque viridia, 
glabi^ basi Bubcordata vel rotundata, inferiora 1^ poll, longa. 
Capitula diBCoidea, ad apices ramulorum laxe corymbosa, pedun- 
culis divaricatis ssepe capitulis longioribuB. Invalucnnn campan- 
ulatum, bracteiB interioribuB circiter 8 lanceolatis obtusis vel 
BubacutiR, exterioribuB paucis parvis. Flores ad ca})itulum circitcr 
20, involucre duplo longiores. Aelumia cylindrica, parva, glabra. 
Pappus albus, mollis, 3 lin. longus. 

British Central Africa. Mount Zomba, alt. 4000-6000 ft., 
Whyte. 

632. Senedo nyikensisv Baker [OompositK - Senecionidefe] ; ad 
S. petitiamimy A. Rich., magis accedit. 

Suffrutex sarmentosiiB, glaber. Cattles graciles, lignosi, teretes. 
Folia diBtincte petiolata, integra, utrinque viridia, majora 
deltoidea, 2 poll, longa, basi truncata, superioia angustiora basi 
cuneata. Capitula discoidea, oblonga, ad apices ramulorum dense 
oorymbosa. Involuci'^tm campanulatum, 3 lin. longum, bracteis 
primariis circiter 8 lanceolatis glabris, basalibus paucis parvis. 
Flores cylindrici, circiter 20 ad capitulum. Achcenia minuta, 
cylindrica, glabra. Pappus albus, 3 lin. longus. 

British Central Africa. Nyika plateau, alt. 6000^7000 ft., 
Whyte, 238. 

633. 8eneoiopergamentaoeu8,£aA^[CompoBit»-Benecionideffi] ; 
ad 8. hupleurotden, DC., magis accedit. 

Herha j^rennis, erocla, glabra. Caules graciles, strict!, profuqde 
Bulcati. FoUa seasilia, erecta, chartacea, utrinque viridia, glabra; 
inferiora ovato-lanceolata 5-6 poll, longa basi cordata, Buperiora 
Bensini minora. Capitula heterogama, multiflora, ligulata, in panlon- 
lam laxam terminaiem disposit^ pedunculis elongadB gracillimlB 
erectis. Involucrum campanulatum, 2 lin. longum, bracteiB interi- 
oribuB ^7-8 glabris obtusis, ozterioribuB obfioletiB vel 1-2 linearibua 
minutiB. Ligulce Intesa, 3 lin. longs. Achamia cylindrica, glabra, 
1 lin. longa. Pappus setoBUB, mollis, albus, 2-2^ lin. longus. 

BRiTiBH Central Africa. Plains of Zomba, alt. 25(K>-3b00ft., 

Whpts. 
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634. Benedo reotiramiUf Bahm^ [OompoBitis-SeneciomdeB] ; ad 
S. aarmentoaum^ 0. Hoflbn., magis aocedit. 

Suffrutex BarmentoBna. Caulea snblignoBi, ilezuoai, gracileBt 
teretes, glabri. Folia diatincte petiolata, oordato-ovata, inteipa, 
acata^ f^ie viridia glabra, dorao peraiatenter albo-incana, majora 
1^2 poll, longa, petinlo baai auricnlato. Cajntala heterogama, 
multiflora, in jiaiiiculaa laxas diapoaita, pauicularum ramia prim- 
ariia rectia patnlis. ImmhAcrum campaualatum, 2 liu. longiim, 
bractoia interioribaa circiter 15 rigidnlia glabria lunceolatia, exter- 
ioribuB paucia parvia albo-incania. Lignlw paucsB, parve, lutes. 
Achmtia cylindrica, parva, glabra. Pappna albua, mollia, 2 lin. 
longuB. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 

Whytey 110 . 

635. Beneoio tabulicolua, Jiaher [Compoaitte-Senecionides] ; ad 
8. Steudeliif Scb. Bip., magia accodit. 

Herha pcrennia, erecta, i)arco albo-araneoKa. Caulia gracilis, 
erectus, bii>edaliB, dimidio inferioro aimplex, dimidio auperiore 
laxe ramuBUK. Folia basalia lanceolata, aemipedalia, aubcoriacea, 
obacure crcnata, in potioluiii canalicnlatnm attenuata, facie glabra 
viridia, dorao tenuiter albo-incana ; folia caulina linearia, parva, 
rcmota. Capitala multidora, llgulata, heterogama, in iianiculam 
amplam laxiasimam cor^^mboHam diaposita. Involucnm cam- 
panulatum, 3 lin. longuin, bracteia interioribaa circiter 15 
lanceolatia acutia leviter araneoaiH, exterioribus parvis linearibua. 
Ligulcc lats, lutes, 2 lin. longs. Achimia cylindrica, glabra, 
1 lin. longa. Pajtpm albua, mollia, aetoBua, 4 lin. longue. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 162. 

636. Berkheya eohinopsoidea, Baker [Compoaits-Arctotides] ; 
a apeciebus reliquia tropico-afrieania facile diatinguitur foliia 
profunde pinnatifidia et involucri bracteia rigidia lanceolatia. 

Herha perennia, erecta. Caulea teretea, albo-araneoai, baud 
alati. Folia aesailia, ovato-lanceolata, 3-4 poll, longa, profunde 
pinnatifida, apinia paucia parvis atramineia marginata, facie viridia 
scabra, dorao dense peraiatenter albo-incana. Capitala homogama, 
plura, diacoidea, terminalia, in paniculani latam corymbosam 
disposita. Involucrmn campanulatum, 4 lin. longum, bincteiB 
lanceolatia rigidia pungentibna, apinia copioais atnmineia mar- 
ginatia. Achcenia immatuni glabra, ad basin attenuata. Pappi 
pales lanceolats, integrro, 2 lin. longs. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte, 186. 

687, Berkheya parvifolia, Baker [Compoaitaa-Arctotides] ; ad 
B.johnetmianam, Britten, magis accedit. 

Herha perennia. Caulea ala dentata epinifera angusta ptsdltt. 
Folia altoma, paiva, remota, aesailia, lanceolata, dentata, apinia 
pjoria atramineia marginata, facie apinnlifeia, done glabia, 
CkypituXa heterogama, magna, aolitaria vel panes eorymbemu 



Invohwrum campannlatnm, 9 lin. longam, bracteis apprassiH 
lanceolatiB rigidia piingentibng, Hplnifl stramiiioiB inroqoalibaH 
inarginatiB. lAgulw lineares, lateie, i) liu. longie. Avham,ia 
immatara cylindrica, glabra. Pappus parvus, paleaceuB. 

Tropical Africa. German East Africa: very commun on 
hillB north of Lake Nyasa and north of the Livingstone hills, 
iten. TT. P, Johnson. British Central Africa : between Kondowe 
and Karonga, Whyte., !157. 

(138. Berkheya polyaoantha, Baker [Comi)OBitie-Arctotide8a] ; ad 
B. sjiekeanmn^ Oliv., magis accedit. 

Herha perennis. CmJes robusti, erecti, albo-lanosi, ad apicem 
foliati, foliis decurrentibus spinosis irregulariter alati. Folia 
altema, sessilia, lanceolata, 2-3 poll, longa, pinnatifida, marginibus 
copiose spinosis, facie setoso-spinoBa, dorso albo-lanata. Capitula 
)>auca,magna,heterogama,coryinbosa. Invohtvruni campanulatum, 
I ])oll. diam., bracteis multiserialibus appressis lanceolatis foliaceiB. 
spiniB copiosis Btramineis pungentibuB marginatis et terminatis. 
LiguUe mnlta*, luteas, 9 lin. longm. Achmim immatura cylindrica. 
glabra. Pappus paleaceus, 3 lin. longUB, paleis panels integns 
lanceolatis. 

British Okntral Africa. Nyika plateau, alt. 60()0-70(X> ft., 
Whyte, 150. 

639. Oerbera Lasiopus, Tiaher [(*om]>f»Hitie-MntiHiaceie] ; ad 
6^. piloselloideu, (llasB., magis aceedit. 

Herba jierenuis, collo radicis dense albo-lanobu. Foha paiicH. 
omnia radicaliu, longe petiolata, oblouga, integni, 2-^i ])oll. Jonga, 
facie viridia glabra, dorso purpureo tinota pubescentia. Peduucufus 
monocephalus, 6-10 poll, longus, gracilis, erectus, infeme parce. 
HU|ieme dense pubescens. luvolvtTum campanulatum, 6 lin. 
longum, bracteiH pauciserialibuB linearibuB appressis dorso albo- 
pilosiB. Ligula* multss, lanceolatsp,rubro-luteee, 6 lin. longee, dorso 
glabrae. Ffmum thset corollas cylindricaB, 3 lin. lungas. Aehmia 
immatura cylindrica, glabra, lin. longae. Pappus setosus, 
copioBUB, albiduB, 3 lin. longus. 

British Central Africa. Masuku plateau, alt. 6500-7000 ft., 
Whyte, 


640. Lobelia (Hemipogon) Buchanani, Baker [Campanulaceos- 
LobelieaB] ; ad L. traUifoliam, Hemsl., magis accedit. 

Herha pnsilla, annua, glabra. Uuutes decumbentes, ramosi, 
graciles, subpedales, apice ascendentes. Folia distincte petiolata; 
ovata, obtusa, 3-6 lin. longa, distincte crenata; membranacea, 
utrinque viridia. Flo^^s |)auci, ad apices ramorum laxe raoemosi, 
p^ioellis ascendentibus filiformibus 1-2 poll, longis. Calycia lobi 
lanneolati, 1 lin. longi. Corolla cerulea, tnbo oalyce duplo longiore, 
lobis obovatiB 1 lin. longis. Stamina corollie tube aaquilonga. 
Oajmila oboonioa, 1^ lin. diam. 

British Central Africa. Plateau of Mount Zomba, alt. 
5000-^6000 ft.. Wl$yte\ Nyusahind, Buchanofi, 312 of 1891 
ooUeotion. 
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641. Lobelui (Ramipofoi) intertezta, Bakar [Oampanulaoafe* 

Lobelieie] ; ad L. Hemsl., etiam acoedit. 

Herha annua. CmleH gracillimi, erecti, subpedales, denae 
csspitoai, baud alati, pilis B})arHiB patnlia praditi. Folia mem> 
branacea, parce pilosa, utrinque viridia, inferiora breviterorbicularia 
5 lin. lonfifa profunde inciso-crenat^ auprema Besailia linearia. 
Flores ^ninci, ad apices ramorum laxe racemosi, i)edioeUiB 6-12 lin. 
longiB basi foliis reductis Btipatin. Calyvie lobi subnlati, 14 lin. 
long!. Corolla c»rrulea, faiice albo-ceeruleo macnlata, tubo 2 lin. 
loiigo, lobiB obovatiB tubo du]>lo brovioribus. Stamina e tubo 
baud exserta. CajMula obconica, 1^ lin. diam. 

British Ckntral Africa. Nyika plateau, alt. fiOlKMO^X) ft., 

642. Lobelia (Hemipogon) nyikenBis, Baker [Campanulace»o 
Lobeliew] ; ad L. arufid/^nfrm. Hook, fil., magis accedit. 

Herha jierennia, glabm, v basi ramosiHHima. Caules Rub|>edale8, 
gracilea, erecti vel diifuHi, ad apicein laxe foliati. Folia altema, 
distincte ])etiolata, Bubrotunda vel late uvata, 2-5 lin. lunga et lata, 
])rofunde crenata, membranacea, utrinque viridia. Flores pauci, 
ad a])iceB ramulurum laxe raeemoHi, j)edic6lliH erecto-patentibns 
12-18 lin. longiB basi tolilH reduetis Btipatis. Calyjr 1^-2 lin. 
longuB, ad ovarium obcoiiiciini fisBiiH, lobin linearibus. Corolla 
naturate cierulea, tubo eylindrico calyce duplo loiigiore, lobis labii 
InferioriH 5 obovatin 1 lin. longin. Anfhera^ corollue tubo protniBa*. 

British Central Afiik’a. Nyika plateau, alt. 6(HK)^7000 ft., 
Whyte, 

CM, Lobelia CBbynobopetalum) squarroea, Baker [Campanulacea*- 
Lobeliea*] ; ad L, gibhenKnu^ IJemBl., loagiB accedit. 

Herha robuBta, erecta. Caalis validuB, pubescens, Baltem 
10-]>pdaliB, ad apicem denae foliatus. Folia denga, aacendentia, 
geBBilia, lanceolata, BU]>rema 2^-3 poll, longa, medio (i-8 lin. lata, 
crenulata, utrinque obscure viridia jmbeBcentia, venis f^iei 
inferioriB baud elevatis. Raremas densiBBimus, cylindricuB, 
bracteis lineari-Bubuiatis BcpairoBiB 12-18 lin. longiB. Calycie lobi 
lanoeolati, dorso pubescentes. Corolla ezpansa ignota. Staminum 
duorum antbene barbata). 

British Central Africa. Masuku plateau, alt. (;50B-70(K) ft., 
Whi/te, 306. 

644. Oyphia nyasioa, * Baher [Campanulaoeie - Cyphieie] ; ad 
(7. tortUem^ N. E. Br., magie accedit. 

Herha glabra, gracilis. Caidee yolubilea. FolUi altema, remota, 
breviter petiolata, ovato-lanceolata, acuminata, 1-2 toU. Ipnga, 
membTBiuioea,Berrata, utrinque viridia, glabra. J^4r>/iefrl-3),iiggregati, 
azillarea, breviter pedicellati. Oalyvis lobi lanoeolati, reMzi, 
lin. longi. PekUa lanceolata, 9 lin. longa, baai intna pubea* 
centia. Capaula glob^ glabra, 3 lin. diam., dimidio saperiore 
libera. Slylua brevis, indivisuB, curvatus, stigmata capitate. 

Britibh Cehtral Africa. Between Kondowe and Karonga, 
Whyte. 
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645. Lightfbotla oapitata, Baleer [OampantOaote-GanipanalesB] ; 
ad L. gJomeratamj Engl., magis accedit. 

Herha perennis, erecta, vix pedalia, aupeme ramoaiBsima. Bami 
graciles, aacendentes, jnlia aubtilibns patulia Teatiti. Folia aeaailia, 
lanceolata, 9-12 lin. longa, ntrinque piloaa, marginibna conspione 
criBpato-nndiilatia. Flores in capituluxn terminale globoaum 
aggregati, bracteia rigidulia lanceolatis. Calyx hiapidus, 2 lin. 
longuB, }>rofunde Hasna, lobia lanceolatia primum erectia demum 
patnlia. Corolla lilacina, calyce paulo longior. Capsula oblonga, 
dimidio auperiore libera. 

British Central Africa. Nyika platean, alt. 6000-7000 ft., 
Whyte. 

646. Faroa axillaris, Baker [Gentianeie] ; ad F. graveoleniem^ 
Baker, magis accedit. 

Herba annua, glabra. CauUs quadrangularia, eiv^ctua, aemi- 
pedalia, ramoaus. Folia oppoaita, patula, aessilia, membranacea, 
inferiora oblonga, trinervata, 15-18 lin. longa, auperiora lanceolata. 
Flores in glomeruloa globoaos aesailoB axillarea aggregati. Sepala 
oblanceolata, obtnaa, 1 lin. longa. Periantluum airamineum, 
tubo oblongo 1 lin. longo, aegmentis ovatia patulia tubo duplo 
brevioribuB. Stamina perianthii aegmentia lequilonga. Capsula 
in tubo incluaa. 

British Central Africa. Maauku plateau, alt. 6500-7000 ft., 
Whyte. 

647. Oanaoora ramoaiaBima, Baker [Gentianeee] ; ad C.decussatam^ 
Schultes, accedit. 

Herha nana, glabra, e baai ramoaiaaima. Canles acute tetragon!, 
hand alati, ramie crebria aaoendentibua. Folia Beaailia, lanceolata, 
inferiora lin. longa. Flores pauci, ad apices ramorum racemoai, 
foliia valde reductis bracteati, pedicellia breyiaaimis erecto-paten- 
tibuB, Sepala oyata, yiridia, 2 lin. longa, dorao anguate alata. 
Corotlce tubus e calyce breyiter exaertua, lobia paryis. Stamina 
incluaa. Capsula oblonga, 2 lin. longa. 

British Central Africa. Fort Hill, Nyaaa-Tanganyika 
plateau, alt, .3500-4000 ft., Whyte, 

648. Swertia pleurogynoidas, Baker [Gentianeee] ; habita 
omnino Pleurogyna* rotatte^ Griseb., europeae, aed petalia supra 
basin foyeolia binia prceditia. 

Herha annua, glabra. Gaules erecti, graciles, aubpedales, * 
aupeme ramosi. Folia remote, paucijuga, aeaailia, anguate 
linearia, patula, ^ 12-15 lin. longa. Cymce multe, pauoifiorni 
terminalea et axillarea, in paniculam anguatam laxam elongaiaj^ 
dlspoaitflB, pedicellia breyibua eredtis. Sepala linearia, 3-4 lin. 
longa. Petala sublibera, lanceolata, alba, supra baain foyeolia 
binia paryia yiridibua predita. Stamina petalia duplo breyiora, 
antheria parvis globoaia. Capsula demum petalia aaquilongp. 

British Ohntral Africa. Between KondoYre and Earonga, 
Whyis. 
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649. Bwartia porphyraiitha, Baker [Oentianee] ; ad 8. La»$ii^ 
Engl., magis accedit. 

Herba annni^ glabra. Ca uJes erecti, gracilea, Bubpedales, teretea, 
dimldio superiore valdo ramosi. FoHa remota, opposita, anb- 
Besailia, ovata, parva, craasa, utrinquo viridia. Cyinm in panioulam 
amplam corymboBam aggregates, i^dicellia erectia qoam flore 
saape longioribus. Sepala cnisaa, viridia, oblonga vel oblanoeolato- 
B])athulata, obtusa, 2 lin. longa. Corolla 4 lin. longa, tnbo bravi, 
lobiB latiH obtutiiB. Stamina corolla duplo breviora, antheria 
oblongiB TsarviB. Capmala oblonga, chartacea, bivddvis, petalia 
perBiBtentibubi demum longior. 

British Central Apnici. Nyika plateau, alt. 6000-7000 ft., 
Whyte, U7. 

650. Tecoma nyikensiB, Baker [Bignoniacese] ; ad T, ahirmsem^ 
Baker, arete accedit. 

Frutex eroctuB, glabor. Hamuli lignoBi, gracllea. Folia distincte 
])etiolata, imparlpinnata, folioliB 9-11 ovatia acutis, BuperiortbuB 
9-16 lin. loiigiB, baai eunc^atiH indistincte crenulatia utrinqne 
viridibuH facie glabria doran leviter pubescentibuB. Bacemi laaci, 
pauciflori, terminaleB, pedicelliB aacendentibuB lin. longiB 
medio braeteollB unijuglH jhirvis linearibuB prseditis. Calyx 5 lin. 
longUB, leviter ])ubeBceuH, detiiibuB ovato-lauceolatiH tubo cam- 
panuiato paulo brevioribus. (\irolhv tubuB infundibularlB, 
curvatuH, 1 poll. longiiB, lobin latis tubo duplo brevioribuB. 
Stamina loiigiora et stylus corolla paulo longioreH ; onthora 2 lin. 
longve, IocuHh basi Begregatis. 

British Central Africa. Nyika plateau, jUt. 6000-7000 ft,, 
Whyte, 112. 

651. Belago thyiBoidea, Baker [Belagineie] ; ad S\ whyfeanam, 
Rolfe, accedit. 

Herha peronnis, e basi ramosiHsima. Hadix magna, lignoaa, 
fusiformiB. Caules plures, erecti, Himplices, Bomipedales, pubes- 
centes, ad apicem crebre foliati. Folia coj^erta, sesBilia, 
ascendentia, anguBte linearia, uninervia, dorso pnbescentia, 
siccitate nigrescentia. Flores perjdurimi, in paniculam denaam 
thyrsoideam dispositi, ramuliB pubescentibus. Calyx campann* 
latuB, 2 lin. longuB, dense pubescens, ad basin fiBauB, lobis 
linearibuB. Corolla* tubus calyci saquilongUB ; limbus expansuB 
2 lin. diam., lobis obovatiB obtusis 1 lin. longis, BuperioribuB basi 
oonnatis. Stamina longiora limbo esquilonga. 

British Central Africa. Nyika plateau, alt. 7000 ft., 
Whyte, 144. 

652. Olerodendron (Cjrclonema) maoroBtaehynm, Baker [Yer- 
benaoee] ; ad C. myricoiden, R. Br., magis accedit. 

Suj^tex, ramlB robnstiB BublignoBiB erectiB glabriB. FeMa 
seBBlua, opi^ta, oblanceolato-oblonga, 4-6 poll, kmga, dimidio 
Buperiore orenat^ e modio ad basin Benaim attennata, pennlnarvia, 
facie viridia, dorso pnbeBcentia. (7ymardenfln,iindtiflorn,seMllea, 
is panioulam oylindricam 6-9 poll, longam aggragato, bnoMs 
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])rimarii8 linearibiifi iHirviR foliaceis, pedicelliH* pubeHcentibuB. 
Calyx pnbescenB, tubo eampannlato, lobiR inasqualibuB ovatiB vel 
oblongia demum lin. lonRriB. Cmvllrt et stamina ignottp. 
Ovarium globosum. 

Brttibh Central Africa. Mount Zoinba, alt. 2500-3500 ft., 
Whyte, 

653. Olerodendron (Knolerodendron) Byring^folium, Baker [Ver- 
benaceie] ; ad (\ gJahrum^ E. Meyer, magis aceedit. 

FruUx^ ramis li^osiH angulatis obncure |)iibeBeentibuH. Fohff 
opposita, lon^e petiolata (petiolornm bauibus IiiduratiB perBiuteu- 
tibuB), ovata, cordata, cuBpidata, 2-3 iioll. longa, inteRra, utrinque 
viridia,leviter piibescentia, dorBO crebre glandulin rubris punctata. 
("ymw in jianiculam densam terminalem con^osbe, pedicelliB 
brevibufl leviter pubescentibus. Cahjx ^daber, 3 lin. longUH, tubo 
campanulato, dentibuH laiiceolatis acuminatis. Corolla* tubuH 
oylindricus, 5-6 lin. longUH ; limbuH expaiiKUH 3 lin. diam., l(»bis 
orbicnlaribuB. Stamina RegmentiB triido lougioni. 

British Central Africa. Between M])ata and the Nyasa- 
Tanganyika plateau, alt. 2(Hi0-30(K) ft., Whifte, 

654. Aorooephalus oligooephalus, HaLer [Labiatie]; ad .-l.n/////- 
(Jrareum^ 01i\., aceedit, 

Herha perennia. Cavlen erccti, ramoHi, gniciloB, pedalea \el 
HORquipedales, obscure piloai, jiarce toliati. Foha breviter petio- 
lata, lanceolata, poll, longa, crenata, ud baBin atteuuata, 

utrinque viridia, pilow. (^a/ntala i)arva, globoHa. Holitaria, foliis 
2-3 reductis biisi bracteata, braeteia ilt^ralibun orbiculan-enneatiti} 
lJ-2 lin. latiB. Calyx li lin. longUB, labiis obtuBiH. Corolla* 
tubuB cal>ci sequilongus, labile parviH, Stamina e labio inferiore 
vix exBerta. 

British Central Africa. Between Kondowe and Karonga, 
Whyte ; Shire HiglilandB. Bachanan^ 493 of L891 collection, 

655. AerooephaluB venoBUS, Balter [Labiatm]; AJilacinwn^ 
Ollv., aceedit. 

Herha perennis, erecta. Caules graciles, pilosi, remote foliati, 
bipe^es. Foha eesHilia, lanceolata, erecto-patentia, 2-3 poll, 
longa, Integra vel obscure crenata, utrinque viridia pilosa, dono 
crebre nigro-pnnetata, venie faciei inferioris elevatis. Capitula 
parva, denee corymbosa, globoBa vel oblonga, basi foliis ovatlB 
HBBpiSBime coloratie prasdit^ bracteis floralibus rotundato-enneatis 
piloBiB 1^-2 lin. longis et latiB. ( ^ahjx 2 1 ip. lotiguB, labiiB elongatis 
obtaaiB. Corolla* tubuB e calyce lirevitfT exsertua, labiis parvis.' * 

BBn'lBH Central Africa. Manganja hille, alt. 3000 Kirh ; 
Shire highlande, Buelawan^ 266 of 1891 collection ; North Nyasii- 
landp 'Vniyte, " , 

656. JtolanthnB nyikensiB, Baker [Labiate] ; ad .dS. 

Gtirke, arete aceedit. 

Saffirutex basi lignosuB, ramuliB ascendentibuB Bubtiliter pilosis. 
Fi^ia brevitSr petiolata, nuborbicularia, 1-1^ pull, longa, proftinde 



iuciso-creuata, baai intefi^ caneata, utrinqoe viridia pubescentia. 
Spiro* denssB, 1-1^ poll, longs, pednnculatw, in paniculam amplam 
dispoHits ; bractea* late ovats, 2-3 lin. longs, acuts, membranaces, 
persiatentOH, j)ubescenteB, purpures. Cafi/jr brevissimua, mem- 
branaceua, labiia ovatia. CoroHo i lin. lon^, tubo e caljce 
longt‘ exaerto, labio aupenore concavo, inferiore auborbicnlari 
])rofuu(le lobat(». Shnnnm coiolls squilonga. 

TiRITIsh Central Africa. Nyika plateau, alt. 6(XH)-70U0 ft., 
Whytr, 119. 

(i57. ^olanthuB aalicifoliua, Bah'f [Labiatn*] ; ad JK. amb^iitunu 
Oliv., magia accodil. 

Urrho jMTennia. Cftulrn brc^vea. docnm))enteH, gracilea, teretea, 
denae jmboacentea. Fnha at'aniliii, linearia, aacendentia, aiilKSori- 
acoa, Integra, glabra, 1-U poll, longa. Spuw denas, 1-3 poll. 
long»e, in piuiculain brevem terininalem iiggregats ; bractes 
linearea, pi1o8«T, cab’ci ipqnilongse. ( *o(t/jr 2 liii. longus, pubeacenB, 
tubu cylindnco Hupi*a baaiii Itiduratam peraiatentem circumaciaHo, 
labiia brevibus obtuaia. i'tirnlla* tnbna calyci sqnilongua, labio 
auperiore ])arvo oblongo-navRMilari, lab!f» inferiore parvo orbicular! 
trilobato. Stamina in tubo inclusa. 

•J^RiTiflH Central Afrh’a. Nyika plateau, 0000-7000 ft., 
Wtujtr. 107. 


058. PycnoBtachya leptophylla, Baher [I^biatqe] ; ad P. nrticu 
fotiam^ Hook., magia accedit. 

Herba crecta, ramoaa. Cauten acute tetragon!, graciles, parce 
ramoai, remote foliati. Folia paucijnga, petiolata, ovata, acuta, 
crenata, membranacea, inforiora 2 poll, longa, utrinque viridia, 
glabra. Spiro* aolitaris vel paucs, cylindrics, terminates, 
2-3 ])ol]. longs, lateralea brevjcm^H. iUihjx eampanulatUB, tubo 
brevi, dentibua rigidia aetaceia 2 lin. lougia. i Wot! a csrulea, tl lin. 
longa, tubo refiexo aursuijj intiindibnlari, labio auperiore })arvo, 
inferiore concavo unguiculato 2 tin. lougo. Stamina baud 
exaerta. 

British Central Africa. Between Kondowo and Karonga, 
Whytr ; Shire highlands, Jiur/ianan, 873 of 18SIJ eolh'ctioii. 

659. PycnoBtachys remotifolia, Baker [Labiats] ; ad P. Schwein- 
furthii^ Briquet, magia accedit. 

Eerba perennia, erecta. Uaulee graciles, glabri, ramoei, remote 
foliati. Fotia oppoaita, paucijuga, BubsesBilia, lanceolata, acumi- 
natp^ 3-4 poll, longa, remote aerrata, ad basin attenuata, utrinque 
viridia glabra. Spiro* plures, denes, oblongs, 1-H poll, longss, in 
paniculam laxam diapoaits. Catyds tubus brevis, aentibus setaceis 
rigidis 3 lin. longis. Corona csrulea, tubo elongato reflexo, labio 
inferiore concavo 4 lin. longo, labio superiore parvo. Stamina 
baud exaerta. 

Bbitibh Central Africa. Fort Hill, Nyasa-Tanganyika 
plateau, alt. 3500-4000 ft., Wliyte, 
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6C0. PyenoBtaohyB BphoBrooepliala, Baker [Labiatso] ; inter P. 
urticifolianij Hook., et P. Benth., medium tenens. 

Herha perenniB. CauliB erectus, ramoBUB, breviter pubescens. 
Folia BubBeBsilia, oblongo-lanoeolata, 3-4 poll, longa, acuta, basi 
attenuata, crebre inciBo-crenata, fade Tiridia scabra, doreo pereis- 
tenter griBeo-iucana. Flores ad apicea lumoruin in glomerulos 
globoBOB congesti, floribuB inferioribus dcflexis. Calyx floriferuB 
tubo brevis, dentibus rigidie lanceolatis 1-1^ lin. longis. Corolla 
ccerulea, 8-9 lin. longa, tubo reflexo dimidio superiore infundi- 
bulari, labile magniB, inferiore profunde triloteto. Stamina 
inclusa. 

British Central Africa. Nvika plateau, alt. 5000-6000 ft., 
Whyte, 139. 

661. Scutellaria Livingetonei, Baker [liabiatfrl ; ad pere^ 
gnnaai, Linn., acoedit. 

Herlxi perenniB. Cattles ca3B})itoBi, eieeti, pedal es, dense 
pubescentes. Fuha pancijuga, broviter }>etiolata, ovata, obtusa, 
9-12 lin, longa, subiutegra, utrinque viridia parce pilosa. Flores 
in racemum laxum termiiialem dispositi, ])edicelliB brevibuB 
jnibeBceiitibus, bracteis parvih oblongis foliaeeis. (^alyx cam- 
panulatUB, pubeseens, 1^ lin. longUK, labiis brevibus valde obtuslB. 
Ctn^olla atropnrpurea, pnbcscens, 7-S lin. longa, tubo recto sub- 
cylindrico, labio superiore oblongo-navieulari tubo duplo breviore, 
labio inferiore Buborbiculari superior! lequilongo. Stamina ac 
Htylus corolla; sequilongl. 

British Central Africa. Manganja hills, Ktrk; Shire 
highlands, Buthanan, 144 of 1891 collection ; Blantyre, L, Scott: 
Mount Malosa, alt. 4000 ft., Whytt; without locality, Lwingstom. 

First know to ub from a fragment in Dr. Livingstone's pocket- 
book, received after his death in 1874. 

662. Aohyrospermum eryptanthum, Baker [Labiatie] ; ad A. 
afrirannm. Hook, fil., accedit. 

Frutex ramulis lignoeiB teretibus dense pubescentibuB. Folia 
oppoBita, brevisBime i)etiolata, ovata, 3-4 poll, longa, acuta, crenata, 
basi rotundata vel cuneata, utrinque viridia, pilosa. Cymce Bessiles, 
umbellatfe, in ])aiiiculam densam cylindricam 5-6 poll, longam 
aggregate ; bractee late ovate, inferiores 5-6 lin. latce ; pedicelll 
pnbeBcentes, calyce breviores. Calyx demum 4 lin. longns, tubo 
infundibulari, dentibus ovatis Bubequalibus 1 lin. longiB. Corolla 
pubescenB, 6 lin. longa, tubo infundibulari, labio superiore parvo 
oblongo-navieulari, inferiore orbicular!. Statnina etylm^i e 
labio superiore breviter exserti. 

British Central Africa. Masuku plateau, 6500^7000 ft., 
Whyte. ‘ 

663. Lenoas maBukuensiB, Baher [Ijabiatie] ; ad L, myriantha/m^ 
Baker, magiB accedit. 

Herha perenniB. Caules graciles, ramosi, ereoti, pedaleB, denee 
pubescenteB. Folia breviBsime p^iolata, otata, acuta, lin. 
longs, utrinque viridia, tenuiter pilosa, dorso crebre nigro-punctata. 



Ghmi^nOi multi, globosi, in paniciilam cylindricam terminalem 
aggregati, bracteis primariiB parvia foliaoeis, pedioellia breTiBBimia. 
Calyx 2 lin. longUB, pubeacena, deutibuB nquilongis acnminatiH. 
Corolla alba, tube calyci lequilongo, labiia parvis. Stamina e 
labio Buperiore baud exserta. 

Britibh Cbxtral Africa. Masuku plateau, alt. 6500-7000 ft»y 
Whyte. 

664. LeuoaB negaaphnra, Baker [Jjabiato] ; ad L. grandem^ 
Yatke, magiB accedit. 

Herha ])ereiiniB. Coulee graciles, tetragon!, pubescenteB, remote 
foliati. Foha breviter ])eiiolata, lineari-oblonga, 1-3 poll, longa, 
levitcr crenata, utrinque longe plloea. (rlomeruli 1-2, magni, 
multiflori, foliis magnis bracteati, fiedicellia brevibiis pilosis, 
bracteis fioralibus linearibus dense pilosis. ('*alyx 7 lin. longue, 
dense pilosns, ore obli<pio, labio inferiore product o, dentibuB 
HuperioribuH linearibus, inferioribiis parvis ovato-acuminatiB. 
Comlla albida, tubo calyci leqiiilongo, labio sn])erioro 4 lin. longo 
dense albo-piloso, inferiore dedexo ti41obato. Stamina e labio 
Buperiore baud exserta. 

British ("bntral Africa. Nyika plateau, alt. 6000-7000 ft., 
Whyte. 

665. Leuoas myriautha, Bahei [Labiatie] ; a speciebus reliquis 
recedit ore calycis sequali, ^^glomeiulis plnribiis a])proximatiB, 
bracteis primariis iiarvis. 

Herha perennis. Caules erecti, pubeseentes, pedales vel seaqui- 
pedales, simplices vel furcati. Folia breviter petiolata, ovata, 
acuta, 1-1 J poll, longa, integra, utrinque viridia, tenuiter pilosa, 
dorao crebre nign)-punctata. Chmieroh multi, in paniculam 
cylindricam semijiedalem aggregati, bracteis juimariis parvis 
foliaceis, bracteis tioralibus lanceolatis juloBis calyci a$quilongis, 
pedicelliB brevibus. Calyx 4 lin. longus, dense }mbeBcens, tubo 
brevi, ore baud obliquo, dentibus setaceis loquilongis. i^orolla* 
tubus calyci lequi longus, labio 8U|>eriore parvo oblongo, inferiore 
parvo deflexo trilobato. Stamina e labio Buperiore baud exserto. 

British Central Africa. Nyika plateau, alt. 6000-7000 ft., 
Wbyte, 178, 214 ; betvreen Mpata and the commencement of the 
Nyasa-Tanganyika plateau, 2000-3000 ft., Whyte. 

666. Himea pbystloideB, Baker [Labiatae] ; ad T. ofthiopicam^ 
Eotseby et Peyr., acuedit. 

Frutex ramulis gracilibus lignoBis dense breviter pilosis. Folia 
op^ita, petiolat^ ovata, acuta, 2-3 poll, longa, basi late rotundata, 
&cie Baturate viridia subglabra, dorao pallide viridia pubescentia. 
Flores in raoemum laxum terminalem dispositi, pedicellis pubes- 
centibuB 2-4 lin. longis. Calyx pubeacens, valde accrescens, 
primum oblongus, 7-8 lin. longus, demum vesiculosus, membra- 
naoeoB, basi cordatus, 12-15 lin. longus, labiis brevibus rotundatls. 
Corolla pubeacens, 1 poll, longa. Stmnina inclusa. 

Britibr Central Africa. Masuku plateau, alt. 6500-7000 ft., 
Whyte, 289. 
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667. Moipemm tulbaghioidei^ Bah»r [Lillaoee] ; a sp^ebua 
reliqniB reoedit filamentis qnadratia emar^natiB. 

Tuber globoBum, 2 poll, diam., cortice Bordide branneo. Folium 
post Bcapnm productnm, longe petiolatam, lineari-oblongum, 
5-6 poll, longum, 15 lin. latum, Bubcoriacenm, glabrum, apice 
deltoideum. PedunruJm gracilis, subpedalis. Fa cam m oblonguB, 
BubdexiBUB, pedicelliH erecto-patentibuB 5-4 lin. longis, bracteis 
deltoideiB minutia. Perianthium vinde, 2 lin. longum, aegmentis 
lineari-oblongiB. Sfamnut pcrianthio triplo breviora, filamentis 
(luadratifl emarginatiB rubrifi, antheris oblongis parvis. 

South Africa. Oultivat(Hl at Kew from tubers sent by 
Mr. Charles Hewlett, of TTitenhage, in 1895. 

668. Omithogalum subspioatum, BaLer [Liliacofr]. This name 
iB sul>stituted for that of Onuthitf/alHm Ga/pnn, Baker {Fhva 
PnjiPnRiR^ vi. .5.56), which had already been used for another 
H]>ecies (/.c. 516). 


DGZII.— FIJI INDIA RUBBER, 

In the Kow Bejmrt for 1877, \k 31, it is stated that a specimen 
of native caoutchouc had been received from Sir Arthur Gordon 
^ow Lord Stanmore), Governor of Fiji. This Ib still in the 
Kew Museum. It was favourably reported upon at the time 
and described as a “strong, elastic, pure nibbei of the same 
character as the higher grades of African rubber. If free from 
water admixture and impurity the value would be la. M, per 
pound.*^ This was 1 went} -one years At the present time 
the price would probably be 2s. or 2s. ft/, per pound. After go 
promising a beginning it was hoped that a successful rubber 
industry would be established in the Fiji Archipelago. Bo far, 
however, this expectation has not been realized. 

It was stated that the ti ee from which the rubber was obtained 
“ was very common in the islands.*’ In 1878 Mr. John Home, 
F.L.S., then Director of the Botanic Gardens at Mauritius, visited 
Fiji and paid particular attention to their economic resources. 

A report on the Caoutchouc or India rubber plants is published 
as an Appendix to his “Fear m Ftji ” (London, Stanford, 1881), 
pp. 195-202. 

The Fijian name for caoutchouc is “drega,” and the term 
“drega kau ” is generally applied to all trees tliat have a milky 
juice. 

Mr. Horae found a species of TaberfUBmontana (since "named 
T. Thuretoni^ Baker, Jot/m. Linn, Hoc. XX., 368), with white 
flower and a reddish-yellow berry about 4 inch diameter. “ When 
wounded a thin milk-white juice exudes which yields a smiU 
qusflKtity of caoutchouc.” Locally tins' is known as *^Kau DregSi*’ 
or ^^Talotalo.” Mr, R. L. Holmes (in the enclosure to the 
Qoveraoris despatch of the 15th April, 1898) speaks of it as 

decidedly our best rubber-yielding tr^e.” He adds ; ** It pows 
to a laige size. Those that I saw were up to 18 inohef or 2 feet 
through at the base. It is found scatte^ 14 the tmet on the 
hills and valleys, but is not gregarious.” The specimen of rubber 
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from this tree recently received from Fiji was hard and £^tta>*llke 
and without elasticity. In the condition in which it reached this 
country it was of little or no commercial value. 

The most promising india rubber plant met with by Mr. Home 

was/I2stomf7^7i«/^/o^a,Labill. ; of this possibly, -4. riViosOjSeemann, 
is a hairy form. The account given of this tree is as follows 

“ The Fijian name ” says Mr. Home “ is * Drega quruquru.’ 
They collect the juice in their mouths, which znakes the 
caoutchouc as adhesive as glue, and of about the consistency and 
colour of putty. To get the juice, the Fijians break off the leaves 
from the branches, and collect it as it flows from the petioles and 
the wounds on the branches caused by the breaking off of the 
leaves. The branches are next broken off the trees, and each 
branch is broken up into pieces from 0 inches to a foot long. 

“ As fast as the pieces are broken, first one end of them is placed 
in the mouth, then the other, till the mouth is full of crude 
caoutchouc. Several mouthfuls are collected together and 
squeezed into a round mass or ball. This method of collecting 
the juice, with the ruthless manner of breaking the trees, »me- 
what surprised me when I first saw it done. Since then repeat^ 
trials in all i)arts of Fiji have convinced me that the sap or 
does not flow freely by wounding the bark on the trunk of the 
tree in any way whatever. This is the reason for breaking the 
branches. The youngest branches of the tree contain most juice. 
When the old or firm -wooded branches are broken very little sap 
flows from them. When the young branches are broken the sap 
flows rapidly for a few seconds. It soon coagulates "^hen exposed 
to the air, and the wound has to be freshened to cause the sap 
to flow anew. When the branches are broken into pieces of 
about a foot in length tlie juice flows from the ends and ^ the 
pieces are drained almost entirely. A little more may be obtained 
by breaking the pieces in the middle, but very little. The juice 
flows from between the bark and the wood, and from the pith, or 
from between the pith and the wood. 

**The coagulated juice would seem to have some attraction for 
the juice in a semi-liquid condition. If a^ portion of the 
coagulated juice be applied to the semi-liquid juice adhering 
to the ends of a broken branch, the slightest touch makes them 
join firmly. The adhesion is so perfect that the portions will 
not be separated, and a slight pull takes the semi-coagitlAted 
juice clean out of the many fissures or cracks in the ends of the 
broken branch. To obtain crude caoutchouc ^m this tree 
the juice has simply to be collected and worked with the fingm. 




that ‘when oolleoted in dry weather it reqniM little if any 
The eaontohonc may be gent to market In balls, or it 
pwased in moulds into long thin pieces, one or two inchea wom 
a&d pn inch In thiokness (more or less) as may be rejinnd. 
Ssomriee of it hare been sent to England, and the qaali^ W 
U^y fataed." 

Nothing farther was dene in regard to FIJI mbbea ^nn ti l leet 
year, when, in response to an inquiry from new, efforta wjw 
9ade to ofaUdn bptantoal spedmene of all the ptante yUnim 
k aunty Jnloe. 





this was followed by the receipt of two samples of rubber 
forwarded by tiie present Gtoremor, Sir Oeorge O'Brien. The 
first samples proved entirely valueless. The secondi received in 
March, 1898, were more promising. 

Alatmia plwnma is known in Yiti Levu as ‘^Sarua.” It 
is described as abounding in the forests and if carefully 
treated might prove a useful rubber-producing plant. Mr. Jodce, 
tbe Oommissioner for Oolo North, states **the leaves are large 
and glossy : the gum is obtained from the petiole or stalk. 
Aa soon as the leaf is broken a thick milky juice exudes, which 
when exposed to the heat of the sun for a little while congeals. 
It is then detached with a bit of bamboo or knife and the 
different particles are pressed together into balls. That is the 
way it is produced when required as an article of commerce. 
It is also chewed by children as a imstime and made into 
plastic ballB with which to play.” 

Mr. Joske adds, I remember twenty years ago that it was 
collected on both of the above islands [Viti Leva and Yanua 
Leva] as an article of commerce. If 1 recollect rightly, it even 
then fetched a good price in the European markets. The export 
of it fell off owing to the difficulty of getting the natives to 
continue steadily at the industry, and owing to the fact also that 
settlers hoped to do better with what they then considered 
more important articles such as cotton, sugar and coffee.” 

It is possible that under the stimulus of higher prices rubber 
gathering in Fiji may be revived. It is evident, however, that 
the preparation has almost become a lost art, for tiie specimen 
lately received from Sir Oeorge O'Biien was *^8oft and viscid on the 
outside, with little or no elasticity, and practically without value.” 

A later specimen, received in June laert;, was not so viscid, but it 
madually became hard and inelastic. Mr. Holmes confirms Mr. 
Horne that no milk is obtainable from the stem. 

With the above was enclosed a sample of i*ubber from a tree 
known as **Baka” {Ficm ohUqm^ Font. tX According to 
Mr. Joske, this ** yields quantities of rubber.'' Further, “it is 
used by the natives of the interior as birdlime with which at 
certain seasons of the year they catch wild pigeons ; it is very 
easily procured. Incisions are made in the bark and underneath 
are placed bamboos which receive the sap as it pours out. It is 
coagulated by means of heat, .... the natives say they 
could get immense quantities of this without much trouble. 
Were it discovered that the rubber was of commercial value it 
would prove an estimable boon to the natives of these islands.” 

Although the mcimenij of “Baka” rubber received at Eew 
had not been sufficiently coagulated, it vras regarded by Messra. 
Hecht, Levis, and Kahn as suitable for mixing pafposes, and 
its value to-day vras placed at Is. to Is. 3d. per pound. 

A Bubstance obtained from the “ Ban ” tree, possibly a member ' 
of the Sapotacm^ but, in the absence of flowers, otherwise in- 
determinable, was slightly elastic and nflght command a sale at 
lOdL te Is. per pound. 

Other specimens, obtained from the “ Wasalill ” (OtamitAsrfte 
scandsfis, f3eem.) and the “Malavraci” (TVtgpAis anMfopcpta- 
gorum, Beem.), vrere entirely deficient of elaatic properties and 
report^ to be of no commercial value. . 
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DGZIIL— BAN JOSE SCALE. 

A plant-pest known under the above name has recently attracted 
a good deal of attention in the United States and Canada, as well 
as in this country and on the Continent. A special Bulletin has 
been issued on the subject by the United States Department of 
Agriculture.* The original home of this scale {Anpidiotua 
pemhioauB) is at present imknown. It was observed in an 
epidemic form in the San Jose Valley in California, about 1870. 
Since then it has mpidly spread in every direction in the United 
States. The seriousness of its attacks may be gathered from the 
following extract : — 

“ There is perliaps, no insect capable of causing greater damage 
to fruit interests in the United States, or perhaps the world, than 
the San Jose, or pernicious scale. It is not striking in appearance, 
and might often remain unrecognized, or at least misunderstood, 
and yet so steadily and relentlessly does it spread over practically 
all deciduous fruit trees — trunk, limbs, foliage, and fruit — that 
it is only a question of two c»r three years before the death of 
the plant attacked is brought about, and the possibility of injury, 
which, from experience with other scale enemies of deciduous 
plants, might be easily ignored or thought iusignificant, is soon 
startlingly demonstrated. Its importance from an economic stand- 
point, is vastly increased by the ease with which it is distributed 
over wide districts through the agency of nursery stock and the 
marketing of fruit, and the extreme difficulty of exterminating 
it where once introduced, presenting, as it does in the last regard, 
difficulties not found with any other scale insect,’* (l.c. pp. 9-10.) 

AspidiotUB pemiemuB belongs to the sub-family Diaspine of 
the Coccidfe. It is a small soft insect which secretes a scale 
separate from itself much like the shell of an oyster. This scale 
is very minute, round, flattened, and in the case of the male is 

grayish, hardly black, with a light dot and ring.” 

The illustrations reproduced in the OardmerB^ Chrofiicle 
(Feb. 12, 1898, p. 103, tigs. 37-40) will afEord some idea of the 
appearance of the insect. In fig. 37 it is on a Californian pear 
and of the natural size. 

Outside the United States the insect is known to occur in 
Australia, Chile and Hawaii. It is now spread throughout the 
States of California, Oregon and Washington, reaching British 
Columbia during the last few years. It has extended southward 
to Nevada, Arizona and New Mexico. In the Eastern States its 
Occurrence has in many cases been traced to two huge New Jersey 
nurseries ^from which infested plants had unwittingly been sent 
out for certainly six or seven years.” The Southern States, such 
as Louisiana and Florida, appear also to be infected, but so far 
not to the same extern as the Western States. Altogether “the 
Ban Jose scale has in a few years gained a foothold in no less 
thanfourteen States east of the Bocl^ Mountains. Its latitudinal 
innge extends from 28* 8. lat., to 5(P N. lat. 

^IhaSaa JflieSosls! its ooeomiiM in the Uidtsd fitstet, with sMlaoomt 
oC ItillleldstoiysaitllenBsdUsitobenMdistiDSfclt. By L. O. HoaMd aad 
a L. JlMtiau SsUitin No. 8. New BeiMt. United BtstM DepwtMt of 
ACfkaltnM. Oiviiioa cf Batenology. With a end nnincms wssisnti, 
[wiMhIagtan. GormuMBt Printing OiBoe, 1896.] 
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As regards the plants attacked, it is stated that ^^practidally all 
deciduons fmit trees are subject" to its attacks; also ‘‘many 
shade trees and ornamental shrubs. The pear, pwb, plum, 
apple and cherry are almost equally liable to injury"; also 
currant and gooseberry bushes. 

All parts of the plants become eventually covered, giving them 
the appearance of a “grayish, very slightly roughened, scurfy, 
deposit." 

Various methods are suggested as remedies and preventives. 
A lime-sulphur 'wash is said to be used during the dormant 
season as a winter application ; a resin wash both as a winter and 
summer 'wash, chiefly the former ; while a kerosine emulsion is 
used in the summer only. In addition, there is the hydrocyanic 
gas treatment applied to nursery stock. In all cases of recent 
attack, and this is of special interest in this country, “the affected 
stock should be promptly uprooted and burned. No measure is 
BO sure as this, and the danger of spreading is so great that this 
course seems fully warranted." 

As precautionary measures the United States Department of 
Agriculture suggest the following 

“No orchardist should admit a single young fruit tree or a 
single cutting from a distance into his orchard without first 
carefully examining it and satisfying himself conclusively that 
it does not carry a single s^ieciinen of the San Jose scale ; 
he should insist also on a guarantee from the nurseryman of 
such freedom. In addition, no fruit should be brought upon 
the premises without previous careful insi)ectlon." (l.e. p. C6.) 

As was naturally to be expected, all European countrieh 
receiving vegetable production, such as fruit, Ac., from the 
United States have been keenly anxious not to introduce so 
serious a pest as the San Jose scale into their nurseries or 
orchards. 

As far as this country is concerned, according to an extract 
published in the Gardeners' Chwticle of March 19, 1898, 
“ Mr. Newstead, an authority on scale insects, is satisfied tl^t the 
insect has not yet established itself in this country, either upon 
fmit trees or cultivated plants of any kind, whether grown in the 
open air or under glass, or upon indigenous plants." How long 
this immunity will last it is difficult to say. 

In the meantime, according to a letter to the Ttmes^ from Berlin, 
dated February 3, an order has been issued by the German 
Government to control, by careful inspection, the importation of 
all fredi fmit from America. When the same is discovered to 
be infected with the San Jose scale It is at once refused, l^e 
importation of windfalls, packing material and plants is entirely 
forbidden. 

La Semaine HorUoote for Hay 7, states, however, that “L’entrfe 
des fruits d'Amerique est prohibee en ^Allema^e, au moins 
temponirement." 

According to the Bevae Horticole for May 16, “ Le gouveme- 
ment hollandals a interdit pour quatre mois I'entrie des 
arbres et arbustes, fruits frais ou seos,^ pibvAnanoe amerioaine. 
.... De son oM, le oonsdl IMtod s uisse vlent de jejmmMir 
la mime Interdietton.** 



The oontiguity of the Dominion of Canada to the United 
Sta^ and the oonaequent greater danger of infeotion with 
which it is threatened, hae led to the passing of a law by Ae 
Canadian Parliament prohibiting the entry of all nursery stock 
from the States, It regards an effective inspection of such stock 
as impossible. Hence the prohibition is absolute as in the case of 
Germany. 

The following correspondence, communicated to Kew by the 
Secretary of State for the Colonies, indicates the strong position 
taken up by the Dominion Government in endeavouring to dc^ 
with the subject : — 

Colonial Office to Royal Gardens, Kew. 

Downing Street, 

May 6, 1898. 

Sir, 

1 AM directed by the Secretary of State for the Colonies to 
transmit to you, f(»r your information, a copy of a despatch 
which has been received from the Governor-General of Canada 
with its enclosures, on the subject of the Canadian law prohibiting 
the importation of nursery stock from the United States entitled 
the “ sim Jose Settle Act,” 

1 am, &C., 

' (Signed) Edward Wingfield. 

'J'he Director, 

Ro,>al Gardeuh, Kew. 

liOUD Aberdeen to Sir .Julian Pauncefote. 

Ottawa, ' 

April 9, 1898. 

SIR, 

With reference to Your Excellency's despatch No. 42 of 
the 28th ultimo on the subject of an Act recently passed by the 
Parliament of Canada, prohibiting the importation of nursery 
stock from the United States, 1 have the honour to enclose 
herewith copy of an approved minute of the Privy Council 
explaining the considerations which led to the enactment of this 
measure and representing that present circumstances do not admit 
of any modification of its provisions. 

I have, Ac., 

(Signed) Abbbdbies. 

His Excellency Sir Julian Pauncefote, O.C.B., 

&c., ^kc. 

(Enclosure.) i 

Extract from a report of the Committee of the Honourable 
the Privy Council, approved by His Excellency on the 7ih Aprilf 

The Committee of the Privy Council, have had under oon* 
sidmiion a panphrase of a despatch Semt of March 28^ 1809^ 
and a deepat^ daM March 28, 1898, from fUbt Julian Pauneeleto, 
Misjeety'i Ambaeiador to the United Btatea, intiinorinf ^ 
aome modification in the recent law prohlbitiiif nursdrir. dtpsik 
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from the United States is urged by the State Departmenl of that 
country, owing to the disastrous effect on the interests of American 
dealers whose contracts are to be filled. 

The Minister of Agriculture, to whom the said despatches were 
referred, states that the very serious depredation caused by the 
ravages of the San Jose scale in the United States of America, 
induced Canada, in self protection, to take immediate and extreme 
measures to prevent the introduction of the pest into the 
Dominion. 

The Minister further states tliat 32 of the States of the Union 
as well as the District of Columbia are now known to be infected 
with this pest, and that so alarmed are the authorities of the 
different States at the increase of this insect, which is acknow- 
ledged to be by far the worst enem} of trees which has ever 
been studied by entomologists, tlmt many of the States are now 
for this reason actually passing legislation as drastic as possible 
in their circumstances, with the object of preventing the shipment 
of intested stock from State to State. 

The Minister submits tliat, in the opinion of all entomologists 
who have studied the subject, inspection is insufficient ; the 
Dominion entomologist claims tliat thorough inspection is 
impossible. 

The Minister observes that the following sentence appears in 
the latest publication on the subject by the United States' 
Entomologist, Bulletin 12, New Series, United States Department 
of Agriculture, page 25 : 

The insufficiency of iiispectiou certificates has been insisted 
upon again and again." 

The Minister turtlier states that the San Jose scale has been 
found at a few localities in the province of Ontario, in one of the 
most important fruit growing districts of the Dominion. 

That the Provinci^ Government of Ontario recognizing the 
serious nature of this pest, has passed legislation with a view to 
its eradication, which is confidently believed will soon be 
accomplished if no farther introduction of the pest from abroad 
occurs. 

That so important was immediate action for the protection of 
Canada's most important fruit industry, and so uumerous were 
demands from fruit growers, fruit growers' associations, and 
others in all fruit growing sections of the Dominion, that the 
members of both Honses of Parliament, upon the introduction of 
the Bill, suspended the rules of the Houses and passed the Bill 
at once. 

That this was done with the full knowledge that a number of 
Canadians would suffer in consequence of the sud^eff prohibition 
of all nursery stock, they having been agents for distribation 
of this Btocl^ and in many cases having been paid for it in 
advance. 

That the results of the Act were referred to on a subsequent 
date in the House of Commons, and the Members evinced a 
strong determination not to recede in any particular from their 
action in passing the Bill. 

The Minister, under the circumstances, is unable to recommend 
that for the present any modification be made to the provUons of 
the ^San Jose Scale Act'* 
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The Gommlttee of the PtItj Council, on the rtoommendation 
of the Minister of Agriculture, advise that Your Exoeilencjr be 
pleased to submit an answer, in the sense of this Minute, to His 
JSxoellenoy Her Majesty's Ambassador to the United States. 

All which is respe^ully submitted for Your Excellency's 
approval. 

(Signed) John J. MgOee, 

Clerk of the Privy Council. 


DGZIV.— CHILLIES. 

Pod peppers or Capsicums, the fruits of Capm'im amiwnn and 
allied species, are a well known spice and condiment. They are 
an indispensable ingrodient in curries and are largely consumed 
in the fresh and dried state and in pickles. Home forms of 
Camicums known as Bell i)eppers are entirely free from the acrid 
and burning pungency so characteristic of these fruits, and may 
be eaten cook^ as a vegetable or in salads. 

Chillies, Bird or Guinea Peppers the fruits of the shrubby 
Capsicum minimum (usually much smaller than the preceding) 
grow generally in tropical countries. These are in chief demand 
in commerce. When thoroughly dried and pounded, and after- 
. wards passed through a hand mill and sifted, they are the principal 
source of the well-known Cayenne pepper. 

It is estimated that about 100 tons of dried chillies are annually 
received in this country from the West Indies and the East and 
West Coasts of Africa. The price at which they are sold appears 
to be liable to considerable fluctuation. In May 1898, * ** 50 bags 
dull Zanzibar sold without reserve at 29/- to 29/6 : while 58 bags 
good Japan sold at 39^- to 41/- per cwt." A sample of capsicums 
grown at St. Lucia in the West Indies, dull and uneven in colour, 
were valued (in Februa^ last), in limited demand, at 20/^ per cwt. 
What is evidently required is an article bright in colour, even in 
quality, and possessing great pungency. 

Zanzibar Chillies. 

In the Kew Bulletin (1892, p. 88) the following information 
respecting chillies was given in an article on the Agricultural 
Resources of Zanzibar, contributed by Sir John Kirk, G.G.M.O., 
K.C.B. !— 

M The small red peppers or chillies are largely grown in the 
more dry and rocky part of the island, where the upfaeaved coral 
presents a honeycombed surface, that favours the accumulation of 
rich BoU in the crevices. The pods are picked when ripe, sun- 
dried, and packed in mat bags made of the split frond iX the 
Hyph/mne pmm for shipment. This is an industi^ that has qimng 
up within the hist 30 years." 

Zanzibar chillies, as they appear in the market in a dry state, are 
small, red, thin, carrot-shaped fruits about an inch in length. 

The following further particulan are contained in a Report 
on the Bidee and other Cultivation of fkmsibar and Pemba 




*Tlw pepptr paat growing on tM Idtmd it Chlptumm 

minimum, niuUy termed the ^thmbby otpiioiiinf' mm pro** 
dndag tbe bird’i-eye ehiUiee fonning the hmli of etyenm 
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pepper. This is to be found in a small deg^e in every ttiamba, 
but the principal source from which the annual exports are 
derived is the eastern side of Zanzibar, and the cultivation here 
is chiefly in the hands of the Wahadinu people. 

^‘Judging from observations made during my brief visit to 
this portion of the island, east of Dunga, the chillie cultivation 
struck me as being of a very scattered nature, generally small 
isolated patches from half to one or two acres in extent, and 
combined with tobacco, tomato, pumpkins, &c. 1 regret my 

inability to quote the annual total ex})ortB, but I believe they are 
large, and an undoubted source of revenue. As the chillie is, as 
yet, tiie only product of any value grown in this less favoured 
portion of the island, I consider that this cultivation could be 
extended, and that a little fostering care might be productive of 
much advantage. It is a cultivation easily carried on, and calling 
for no special trouble or skill, and the returns are certain and 
profitable. At present the people are so blind to their own 
interests as to purposely depreciate the value of this i>roduct. 
1 understand that through fear of possible shortage hj theft 
on the way down, owners actually damp the chillies before 
dispatching, and it is often necessary, on their reaching the 
Government Customs godowns, to dr> them as quickly as is 
possible as the only chance of saving them. 

“Another variety of pepper (? **- 

larger red and yellow pod is idso cultivated, but the produce 
from this is all consumed locally.'* 

The latest account of Zanzibar chillies is contained in the Report 
of Mr. Consul ('ave on the Tnide and ('ommercc of Zanzibar for 
the year 1897 (Foreign Office, 1898, No. 2129, Annual Series) 
“The production of chillies has risen from ]G,33P frasilas in 1890 
to 17,o98 frasilas in 1897, an increase of 47,670 lbs. The average 
price was 2 dol. 37 c. per frasila, as against 2 dol. 57 c. per frasila 
during the previous year.* A better price than this could 
doubtless be obtained for Zanzibar produce if a little more care 
and attention were devoted to its cultivation and harvesting, but 
up to the present time it has been allowed to grow almost wild on 
the coral outcrop which covers the eastern portion of the island, 
and the slight personal discomfort which attends the handling of 
pods prevents the native from exercising any care in its picking 
and subsequent preparation for market. Attempts have lately 
been made to obtain a better sample on ground which has been 
specially cleared and prepared for the purpose, but the results are 
not yet to hand." 


JAPANESB CUILLIBB. 

, In a Note on Recent Additions to the Museum of the Phuma- 
ceutical Society (Phartn, Dec. 11, 1897), Mr. E. M« Holmes, 

fumished the following interesting particulars at an 
evening meeting of the Society, respecting Japanese and other 
ChUlies. 

“During the last three or four years there has been in 
oommerce a very bright red variety of Capsicum minimumi 


* A fnillft ss as Ibb. avoir. 
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Bozb. (p. flMtigiatum^ Bl.)* Bald to be imported from Jtipaii. In 
consequence of its clean, bright, and attractive appearance It has 
commanded a higher price than other varieties. Mr. J. C. TJmney 
has recently directed my attention to the fact that this variety is less 
pungent than the Sierra Leone and Zanzibar varieties, although 
far superior to them in colour. On further inquiry I find that 
this fact is well known iu drug and spice bntkers. Mr. Umney 
])ointb out that when an alcoholic tincture of the Japanese and 
Zanzibar varieties are respectively diluted with about 14 parts of 
water, the former gives a much clearer solution than the latter, 
indicating less oily matter. All the bright red Cayenne pepper until ' 
recently in commerce is said to have been imported from Natal in 
that state. The entire pod popper imported from Natal is a 
variety of CnpinrHm nntnnnu^ much larger than the chillies, and 
of a dark red colour and very pungent, whereas the powdered 
•fapanese and Natal (^ayenne peppers placed side by side are 
indistinguishable in point <if colour. The other princip^ varieties 
of chillies at present in English commerce are, I am informed, 
those of Sierra Leone and Zanzibar, the former being of a 
yellowish-red tint, and the latter of a dull, dark red, and often of 
inferior quality, containing badly-dried fruits, stalks,^ and foreign 
matter, but both are more pungent than the Japanese kind. 
The latter is, however, quite pungent enough tor most people, 

* although perhaps uiisaitable, by reason of its lesser pungency, for 
medicinal purposes, as an outward application, etc. 1 am indebted 
to Mr. Tonng, of the firm of Messrs. Dalton and Young, for 
information concerning the different commercial varieties and for 
specimens illustrating them. My object in directing attention to 
these commercial varieties is to point out to students and to retail 
chemists that there are often differences in the qualities and 
appearance of the same drug, which are worthy of careful obser- 
vation, not only from a scientific, but also from a commercial pqint 
of view. Nepal Cayenne pepper is made from a small variety 
of Capsicum annuum, and is remarkable for its violet odour. 
Neither this kind nor the Zanzibar gives a red, but a brownish, 
powder. 

The following comments on Mr. Holmes* paper were made at 
the meeting by Mr. MacEwan : — 

‘*The subject of cayenne pepper was interesting to many 
chemists quite apart from medicinal purposes, probably more 
capsicum being sold for feeding birds than for any other purpose. 
The pepper used in that way was tasteless, and seemed to contain 
a large amount of fatty matter. It was dark in colour, and the 
object was to heighten the colour of the feathers. It was 
supposed to come from Capsicum annuum^ and he diould much 
like to Imow where it came from. It was only supplied by two 
or three houses, and attempts by others to obtidn it DMd not beim 
very successful. There was no doubt that the pepper as used was 
an untreated product. The late Dr. Brady, on his retoxn frum 
Japan, passing through Vienna, came across a oampaaflvaly 
tasteless pepper, which caused considerable discussion at the time, 
as there was a large amount of it on the market, but the substimee 
had been pretty much lost sight of since. He thouht It weuld 
well repay inquiry/as very littie had been done on tie ihlleot of. 
peppefs uuce Dr, Thresh dealt wUh it about eighteen years agiK^ 
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According to a writer in Spon'a Encycttipmdia, Dir. Y^P* ISOSs'-* 

Several varietiea of C. annuum have little or no pungency ; 
one of these is abundantly grown in Hungary, forming the 
paprika of the Magyars. Another variety, cultivated in Bp^n, is 
imported into this country in powder for giving to canaries, to 
improve the colour of their feathers. The Nepal capsicums, 
which have an odour and flavour resembling orris-root, are the most 
esteemed as a condiment." 

South Ahbrioan Peppers. 

The following interesting account of the use of peppers in 
South .^erica appeared in the Saturday Review of the 15th 
September, 1886 

^ 4/7-ayV.--Pepper of peppers is the meaning of this compound 
Quichuan word, and both word and thing are largely distributed 
over South America, extending from the Bibo-Bio in the south to 
the Atrato in the north ; it is also found in the dialects of the 
Oran Chaco ; in Aymara, in Andaqui, among the agricultural 
Indians of Choco, the mining Indians of Potosi, and the Cerro de 
Pasco " 

There are two kinds of aji ; but there is only one way of 
preparing it. The best is that which is made from the greatest 
variety of peppers. The pods of these are taken when fresh, 
stripp^ of their seeds, and ground into a paste of the consistence of 
fresh spring butter, llie paste is put into a small, well-dried gourd, 
prepared on purpose, of the sise and shape of a well* grown orange.* 
The gourd, when thus chaity^ is then coated with a layer of well- 
tempered clay, and placed in the sun to dry, or to ripen, as the 
simple people who prepare it say in their o^n toi^gue. By the 
time when the clay is well baked, the pulp or paste within has been 
dried into a flne yellow powder, and is then fit for use. Many people, 
ignorant of this fine art of the Incas, have supposed, quite naturally, 
that these aji-laden gourds, with their exquisite flavour and 
refined taste, were some uncommon and little-known natural 
fruits. The other method of preparing aji is to grind the seeds 
with the pods, which simply ^ds great pungency to the pepper, 
and is always used in the preparation of maise or Indian com,, 
which is boiled in its own husk with much aji, and surpasses in 
flavour and pleasantness any vegetable curry of the SMt. The 
gourds of aji, when thoroughly ripe, are cleansed of their coating of 
clay, tied up in suitable leaves, well secured by the fibre of the 
aloe, and much resemble when ready for market reeves of large 
onions,a dozen gourds making up one reeve of aji. Thecost of &eoe 
in the good old times was fifteen pence for a dozen gourds ; what 
the price may be now is only known on the Exohanm. Time was 
when some of the old families of the interior mo had passed 
their lives in ignorance of railways, daily newspapers, and quota- 
tions of the state of the markets, had their own special way of 
preparing aji, mixing with it some delicately-eoented bark ground 
to powder, or other salutary substance known only to the reticent 


* Bpaoimeaf of thaw gouds arc In the Kaw Mnwiun labellad** Oonidi naadln 
Chile for holding red pepper* sji ' {Cojpiieum q»p.), from Mr. H.y.StiUsclinldt, 

1886 ." 
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Indian. From Bnch honBes no visitor ivas ever allowed to take 
his departure without carrying with him a supply of the latest- 
made aji ; no traveller went to the capital or any of the coast 
towns but he carried with him some of this excellent pepper as a 
present to the archbishop or bishop of the diocese, the ladies of 
mnta Rosa, or the goocf Fathers who once a year went long 
journeys to baptise the children, marry their parents, and 
otherwise maintain the influence and authority of the Ohuroh 
in the remote parts of the earth. But even this good custom is 
fast dying out.*’ 


DGXV.-MISGELLANEOUB NOTES. 

Mr. Oliver Tiktjenh Hbmkley, a member of the gardening staff 
of the Royal Oardens, has been appointed, on the recommendation 
of Kew, by the Secretarj- ot State for India in Council, a pro- 
bationer gardener for employ ment in the Royal Botanic (hardens, 
Calcutta. 


, Mr. Alexander Whyte has Wn appointed by the Secretary 
of State for Foreign Affairs, Curator of the Botanic Oarden, 
Uganda, about to be established for the better examination and 
development of the agricultural resources of the Protectorate.’* 
Mr. Whyte ha<l previously started a similar enterprise in British 
Central Africa, in which he was from lKSll-7 Head of the Scientific 
Department. An interesting report of his work is given in the 
Kew BnVetm for 1895 (pp. 186-191). He made an important 
collection in North Nyasaland, a country which had never been 
previously explored botanically. A portion of the novelties was 
described in the Kew Bitllehu for last >ear (jip. 243-300) and a 
further one is published in the present number. 


Mr. John Weir. — The death of this old collector for the Royal 
Horticultural Society occurred on the 28th of April last, and 
was recorded in the Gardeners' Chronicle of May 14th. John 
Weir collected in Brazil and New Granada between 1861 1864, 

when he had an attack of fever followed by paralysis, from which 
he never completely recovered. In addition to living ^ants and 
seeds he made an extensive collection of dried plants, wmich were 
only partially distributed at the time. Many of the novelties 
among the flowering plants were described by the late John Miers, 
F.R.B., in the Joumm of the Horticultural Society ; and the mosses 
by Mitten in the Journal of the Linnean Society. At the wish of 
the deceased the considerable residue of bis collection was offered 
to Kew only a few days before his death. 


Botanical Kafiiiae Ibr June.— Orinuin Woodrawi is a fine new 
moles from Ccmtral India,nBmed after Mr. O.ManhaU Woodrow, 
{rofesBor of Botany in the College of Science, Poona, by whom 
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balfae were ient to the Boyal Oardens in January, 1897. M&ritia 
hypogeea, native of the rocdES and aandy ehores of Sardinia and 
Gonioa, is a dwarf Cmoifer with golden-yellow flowers, borne 
singly <m slender scapes which curve downwards after flowering, 
so that the yonng ^its become buried in the soil, where they 
mature. The plant flowers annually in the Rock Garden. 
Oeiuttrm arttciilatnH was raised from seeds communicated by 
Professor Sargent, Director of the Arnold Arboretum. Though 
insignificant at the flowering stage, it is a striking plant in Idle 
autumn when its fruits are ripe. The species is widely distributed 
in Eastern Asia, being found, amongst other places, in Manchuria, 
Central China, Formosa, Corea, and Japan. Pluladelphua mexi- 
eaniu, from Mexico and Guatemala, flowers annually on a south 
wall in the Royal Gardens, but it is not hardy. It differs from 
the solitary-flowered specimens of P. grandifiorua in having 
strongly fragrant flowers. Orehut moHophulla was sent to the 
Royal CtodMIs by Mr. A. H. Hildebrand, C.I.E., Superintendent 
of the Bou&em flfcaii States. It is a native of the Shan Hills of 
Upper Burma, growing at an elevation of 4,000 feet. 


larly Opening.— The open-air departmenta of the Royal Gardens 
were opened to the public by direction of Her Majesty's First 
Commissioner of Works and Public Buildings on June 1 at 
10 o'clock. The arrangement will continue for the three following 
months. 

The llrst Commissioner made the following statements on tiie 
subject in Parliament 

«I have decided to admit the public to Hew Gardens (not 
including the plant houses) at an earlier hour than noon on week- 
day in the ensuing months of June, July, August, and September. 
I shall thereby be in a better position to judge of the extent of 
the demand by the general public for this earlier opening. There 
are many details involved in this proposal, into which ! am 
having inquiry made, and 1 hope to give further information in 
a few weeks' time."— April .I.) 

** The subject of opening Kew Gardens at an earlier hour was 
a difficult one, and it had occupied his attention for some time. 
Thwe was never a difference of opinion as to opening Kew 
Gwdens at an earlier hour subject to two conditions— that the 
Gardens would be taken advantage of by the pubUc.; and, 
seeondly, that it would be safe in the interests cf science and the 
students at Kew to grant an extension. It had at length been 
dedded to open the Gardena on June 1, at 10 sad to 
them at that hour every morning for the foUowing thnM itaottfw 
if It was found that tiie public appreciaM the new amagbmsat 
and pammised the Gardens to the extent that the advocates of tbs 
Earlier opening of the Gardens said Giey would, the Office of 
Wcndcs would make the extenrion of hours— as far as the aaminer 
months went— permanent."— (TVmee, April 19.) 
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DOXVI.— UOAGULATION OF RUBBi|^lfkLK. 

The extensive use of India-rubber in the arts and manu&c- 
tures, renders the production of this substance a matter of 
general interest. One of the most important problems that awaits 
solution is a simple and effective means for coagulating the 
rubber-milk and producing an article free from impurities and 
capable of being worked with as little preparation as possible. 
In the following paper, which has recently appeared in the 
Annah of Botany (Vol. xii., pp. 165-171), Mr. R, H. Rifflen, 
Demonstrator in Botany at the University of (Cambridge, has 
given an admirable summary of what is already known on the 
subject. Mr. Biffen accompanied Mr. Plsme Howard last year on 
a tour through the rubber-yielding countries of Tropical 
America. They visited Mexico, Central America, Brasil, and 
some of the West India Islands. Mr. Biffen has therefore had 
a favourable opportunity for becoming acquainted with the con- 
dititions under which rubber is at present prepared, and is in 
a porition to suggest scientific methods for the improvement 
of the industry. 

While engaged during the latter part of 189G in studying the 
functions of latex, my attention was frequently calM to its 
spontaneous coagulation when in contact with the air. 

De Bary describes the phenomenon as follows* : — As soon as 
latex comes in contact with the air, and still more quickly on 
treatment with water, alcohol, ether, or acids, coagula appear in 
the hitherto apparently homogeneous clear fluid itself, and inde- 
pendently of the aggregation of the insoluble bodies described by 
Mohl {BoL Zait^ 1843, No. 33). The coagula collect together and 
separate with the insoluble bodies from the clear fluid. These 
phenomena of coagulation which appear under the action of so 
VMions agencies point espeoislly to a complicated composition of 
the fluid, and deserve furaer investigation.** 

An examination of the subject was therefore commenced with 
the small quantities of latex obtainable from plants grown for the 

* l>sllu 7 ,Oonip.A]iat.of PliaBSiioeBaissadFanis,p.l84i 
878-lS75-4/9e WtfO PhB SS 
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purpose in the Oambrid|^e Botanical Gardens. The results 
obtained were of some interest, and accordingly the experiments 
were continued, together with other researches on a larger scale, 
in Mexico, Brazil, and the West Indian Islands. 

Rubber-yielding plants, which always haTe laticiferous cells, 
were for the most part chosen on account of the ease with which 
large quantities of latex could be obtained, and because the various 
processes used in the preparation of crude rubber seemed likely 
to throw some light ui)ou the subject. 

A microscopic examination of any of these latices shows that 
ith milky appearance is due to the pi'esence of innumerable small 
granules of caoulcUouc, which in themselves are soft and sticky, 
tor tliey readily cohere to form a small inass of rubber if tlie 
cover-glass is lightlj rubbed on the slide. 

Some of the processes employed to prepare this rubber may be 
described here. 

Tn the prep^ation of Para rubber, a thin layer of the latex of 
Hovea hra&iliei/iHiH (Muell. Arg.) or other species of Hevm^ is 
exposed to the action of the smoke of burning “ urucuri ” nuts 
{Attaha exceha^ Mart.); coagulation is immediately brought 
about, resulting in the formation of a soft, curdy mass of rubber, 
wJiich on di^dug becomes tough and clastic. 

The same process is now being applied u ith good results to the 
preiiaration ol Oeara rubber from the latex of Manihot Qlaztovh 
(Muell. Arg.). 

The usually accepted explanation of this is that the water 
contained in the latex is simply evaporated off;* but as the 
coagulation is brought about in so short a time, and moreover as 
there is no loss of \^eighl on its f)ccarreuce, this is obviously 
incorrect. 

On passing the smoko of the burning Aitalea nuts through a 
condenser, condensation occurs, and two layers of liquid are found 
in the receiver, one colourless and lim])id, the other dark brown 
and oily. If these are st^parated by means of a pipette, or with a 
moistened filter paper, and analyzed, the former is found to 
consist mainly of acetic acid, and the latter of creosote and traces ^ 
of pyridine derivatives. 

On adding acetic acid to the crude latex of Hpvm coagulation 
occurs immediately. This process of smoking the latex may then 
be classed with those mentioned by De Bary under the heading 
of treatment with acids. As other examples, the preparation of 
Lagos rubber from the latex of Ficuh Vogelii (Miq.), in which 
ease lime-juice is added,! and Heifer’s process of adding acetic 
acid to the latex of Artm'arjiU^ Chnplashtf (Koxb.),]: may be 
quoted. ' , 

It is worthy of note that the latex ol Eevaa h'azilieima is in 
itself alkaline, and that the addition of a solution of ammonia 
preserves it indefinitely from spontaneous coagulation. 
addition of alkalies brings about coagulation, however, dn th«^ late^ x 
ot OmUUm elcLRtica. In Mexico and Nicaragua, where this tree 
abounds, a decoction is made of the stems of the Moonfiower 
Ilfommi Bona-mr (Calonyction sp^iosum), and added to the 

* BrntL Trinidad BnUetin, Yol. 295. 

f Km Balletin, 1890, Art H2, p. 89. 

! Watt’s Diet Eoonomic Prodaots of India, vol. iv., p. Bi8, 
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latex.* The alkaline propertiee of this extract 01*0 well known 
to the native Indians, who frequently employ it in the manuftto- 
ture of soap. The latex has an acid reaction towards litmus 
paper, and the addition of acids does not cause coagulation. 

Another method of clotting latex is to add an excess of common 
salt. This method is almost invariably applied in the case of 
Hancornia (Gomess) to produce the “ mangabeira” rubber. 

It is also reported to have been employed at times to coagulate the 
latex of species of Hemt and Mamhot Ghiziovn, 

Ooagulation may also be brought about by boiling the latex, as, 
for example^ in the preparation of ‘‘bnlata'* from 
f/lofjofta in Venezuela and Trinidad. 

There are several other methods in general use besides the few 
that have been quoted, and many others have been suggested from 
lime to time.f 

As the rubber exists in particles in the latex, it seemed possible 
that the centrifugal method of separation might be adopted in 
examining the phenomena of coagulation. A modified form of 
the ordinary centrifugal milk-tester was, therefore, designed 
capable of being rotated some 6,0(K) times per minute. 

The latex was taken directly from the trees, strained through 
wire gauze to remove any pieces of bark, ami then, if very tliick, 
diluted to about the consistency of thin ci'eam. The first experi- 
ineiits were made with the latex of ilasiilloa phtnUctu After 
centrifugalizlng for from three to four minutes, the rubber- 
particles completel,> separated us a thick, creamy, white layer, 
from the deep brown solution containing tanpic acid in which 
they had been suspended. This layer was taken off, shaken with 
an excess of water to thoroughly wash it, and again separated. 
The separated particles were then shaken with water, so as to 
form an emulsion, and alkalies were added. No coagulalion now 
occurred, even though the mixture was allowed to stand for 
several days. The particles could, however, be brought into a 
solid mass by pressure, by gently heating, or by drying off the 
water with a porous tile. 

So prepared, the rubber formed a pure white mass, without any 
trace of its usually characteristic smell. On lexposure to the air 
for several days, the surface became brown, probably owing to 
oxidation. 

The percentage of rubber in the latex was estimated at the same 
time by separating 50 c.c. The weight of the di^ substance vm 
12*5 grammes, which, as the specific gravity of Oaatilloa plmHca 
Iktex is practically 1*0, gives a yield (ff 25 per cent. 

On tmtiug the latex of Ilevea hrasilienma in the same way for 
a slightly longer time, a similar separation occurred. The same 
purely physical means as those employed in the case of the 
separated Oaatilloa rubber-particles caused them to coalesce to 
form a solid mass, while the addition of acetic acid and the action 
of the smoke of burning uruenri nuts had no effect. 

The yield of rubhw estimated as before, was from 28 to 30 per 
cent. The latex of Manihot OUmovH also separated readily and 

* Bdth Nstaielirt In NiosEMma. n. 88. 

t For aeompiste seeQunt. see if H U flecUgMa, 

Muy, and Fabomist, Park, 1896. 

876 AS 



180 


gave results completely parallel with those mentioned^ above. This 
latex is interesting, as it is readily clotted by churning. A soft 
spongy clot is formed in a few minutes containing in its meshes 
the greater part of the solution in which the rubber-particles were 
suspended. If this clot is cut into slices while still soft and 
pressed between sugar-cane crushers, or in a heavy press, the 
bulk of the solution is extracted and a fairly pure rubber is 
found. On drying, it does not give off the putrid smell 
characteristic of the ordinary Ceara “ scrap.” 

Other latices can also be clotted by churning, but the process is 
a long one. 

The latex of Hamonuu Rtttrma and of MnnuMiits ghlma gave 
similar results on ceiitrifugalizing. In the case of the latter, the 
pink colouring-matter which characterizes * balata ’ was found to 
have separated as a thin layer at the bottom of the tubes. 

Artorfn'jniR mcUa contains a very viscous latex employed by 
the Brazilians as a bird-lime or as a substitute for glue. When 
diluted and centrifugalized it separates readily, giving a creamy 
white layer which dries to a resinous mass somewhat resembling 
gutta-percha. At the ordinary temperature this is quite hard and 
brittle, but if the temperature is raised slightly it becomes plastic, 
and at the temperature of boiling water it is soft and excessively 
sticky. The substance is soluble in carbon bi-sulphide, and 
nsoluble in alcohol and water. 

UroRiigma (inmelletm* yields a similar substance of a chocolate- 
brown colour. 

We thus see that the more action of centrifugal force effects the 
separation of rubber; and from the failure of the processes 
usually employed, involving the use of chemical reagents, to 
bring about the clotting of the sepai*ated and washed rubber- 
particles, we must infer that no chemical change occurs in the 
rubber itself, and that the cause of coagulation must be looked for 
in the medium in which they are suspended. 

From our knowledge of the constitution of latex, it is evident 
that the proteids are the most likely substances to cause this 
when treated with acids, alkalies, excess of salt, &c., and when 
boiled. 

Unfortunately few latices have as yet been examined for their 
proteid constituents, chiefly on account of the dififlcnlty of 
obtaining them in their natural condition in European laboratories, 
owing to their coagulating and undergoing decomposition during 
the journey from the tropicH.t The investigations so far made 
prove the presence of albumin, globulin, albumose, and peptone 
in several rubber-yielding latices.! In the clear solution left after 
separation of the rubber-particles the xanthoproteic Ireaotion 
always showed the presence of proteid matters, but nnder the 
circumstances it was impossible to identify them. 

Now albumins are characterized by the coagulation of their 
solutions on heating, especially in the presence of dilate acids,' 
and globulins by their ready precipitation with the salt-solution 
and their coagulation on heatixig. 

* Mart FI. Bras. 4. 1. 93, Fioos dolioram of Mart. Sys. Mat Med. Bias., p. 83. 

t Thin does not awly to the latex of MimiuttpH glohota, or Hanmntla 
both of whidh may tie kept for monthi without undergoing any ohonge. 

I J, R Green, Proo. Boy Soo., I88ti, p. 2N, 
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Thus when the latex of Hrveu is held in the Hinoke 

of the burning urucuri nuts, the albumin it containa* ia clotted by 
the action of heat in the presence of dilate acetic acid. 

The globulin of MnniM Wadovii latex coagulates on heating 
when the temperature rises to 74-76” C.f 

The acid latex of ehinticd contains an acid albumin, 

which on neutralization forms a gelatinous prot*i])itate. 

These coagula on foiming gather up the rubber-particles (and 
probably starch-grainsalso, in the case of starch-containing latices) in 
the same way as the white-of-egg gathers up particles in suspension 
when clotted for th(j purpose of clearing jellies. We may even 
push the old analogy of blood and latex further, and comjiare the 
formation of a rubbcr-clol, in many cases, to the formation of a 
Idood-clot, the rubber-})articles being bound together by coagulated 
proteids in the same waj as the blood-corpuscles arc bound 
together by fibrin. In this case, however, we must remember 
that the rubber-particles, (»wing to their being sticky bodies 
unprotected by any external film, as e.r/,, the fat-particles of milk 
are, are capable of aggregating together of their own iiccord to 
form a solid mass. 

Rubber then, as now prepared, contains among otlior Hiibstdiices 
proteid matters. To these must be ascribed the well-known 
^fermentative change’ which causes a considerable loss )>y con- 
voking the solid blocks of rubber into a foul- smelling spongy 
substance. In the Pam rubber the creosote absorl)ed from the 
smoke of the burning nuts acts as an antiseptic and pn* vents 
this proteid deeomposition.t 

To test for the coagulated proteids Is not an easy matter \ 
continued boiling with a concentrated solution of caustic potash 
will, however, extract small quantities of alkali-albumiu. * Balata 
gives good results most readily. On extraction with caustic 
potash a flocculent precipitate is obtained, which is readily 
soluble in dilute nitric acid, and is reprecipitated on the addition 
of alkalies. Boiling precipitates it either in acid or alkaline 
solutions, and it gives no precipitate with^ acetic acid and 
potassium ferro-cyanide. The proteid is thus identical with the 
albumose, described by Green, from the latex of 


globosa. 


R. H. Biffbn. 


Botanied Laboratory, Cambridge. 
February, 1898. 


DOZVIL— KENDIB FIBBE. 

{Apocynum venetum^ Linn.) 

In November, 1896, a letter was received from the Foreign 
OIBoe, forwarding a copy of a Report on the Nijni-Novgorod 
Exhibitioa of 1896, oonWning a reference to a fibre 
cesafnlly used in the manufacture of Roaeian paper money. With 
the report a packet of the seed of the plant was re ceived. 

* Faraday— #00 Xis Oacatohirao at la gatta-pandia. 

J J, ftTanaa. ibid. 

Of., the aoUng of iiA, l»^ lOT 
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The following particulars were furnished {Fohign Office 
BeimrU^ 1896, Misrellaneme Series, No. 409, pp. 16-17) 

** Attention was especially drawn to a plant (Apceynum 
sihericum) which grows wild in the Bemiraychinsky district, 
near the Kiyer Amu Daria, and the Hi. llie local name is 
“ Kendir,'* or Torka,” and it is mnch employed by the natives, 
who use the fibre for their ropes and fishing nets. Its chief 
properties seem to be the very great strength of the fibre, and the 
&ct that it grows without irrigation. Specimens have been 
shown at various Russian Exhibitions, but the Government only 
took serious steps to procure any large quantities in 1894, and in 
the following 3 ^ear it was used suece^ully in the manufacture of 
Russian paper money. 

** With the seed brought back in 1894, sowings were made in 
various parts of Russia, and these gave good results at Poltava, 
where the plants grew to a height of four feet in two years. In a 
wild state it reaches a height of six feet, growing best when on 
a hill-side near a river, sufficiently low to benefit by the spring 
floods. I enclose a small sample of seed, and some flax from the 
autumn crop ; that gathered in the spring is of a lighter shade.'* 

The seed sown at Eew germinated this summer and yielded 
four plants. From these it was possible to identify the species as 
AjKH*ynum vemUim^ L., of which A. sibiricum is a synonym. (Sec 
Journal Lhinectn Society^ xxvi., p. 98.) 

In the Flora of UrttaJi Iruiia, iii., p. 657, Ajmrynam veaettim^L.^ 
is described as an undershrub with slender cylindrical stems and 
branches. Leaves 2-8 ins. long by ^ in. broad, linear oblong or 
oblong lanceolate, entire orerenulate ; nerves ver^ slender ; petiole 
\ery short. Flowers in small, erect, sub-corymbose cymes ; 
bracts subulate, ^ in. diam., purplish, puberulous. Fruit con- 
sisting of two long, blender follicles. The plant is distributed from 
Southern Europe to Asia Minor, through Siberia and Northern 
India to Mandshuria and Japan. 

The following account, with a plate, is given by Dr. J. E. T. 
Aitchison, C.I.E., in the Tramactime of the Linnean Society^ 
2nd Ser. Bot, iii., p. 87, t. 37, on the Botany of the Afghim 
Delimitation Commission of 1884-85 : — 

Apocynum venetum, L/nn.; Boise, FL Or. iv, p. 48 (plate 
xxxvii.). 

BadgbiB : 115, March 5, 1885. Native names : Dumb-i-roba, 
Eundar, Dumb-i-gosalla. Common in beds of streams and in 
marshy localities at Gulran, at an altitude of 2,000 feet. Stems 
about 4 ft. high, springing ^m a creeping rootstock, and* termi- 
nating in a panicle of flowers. The annual stems remiun attached 
to the rootstocks, but by the action of the wind they sire soon 
reduced to their fibrous element, and this is found in bunches, 
having the appearance of artificial preparation. My attenitioii wae 
attracted to mem by the Beed-vessels still persistent on the battened 
branches. The fitoe is a most exoelleht one, and the wonder is, 
as the plant seems to be common from Eastern Europe to OUna, 
that it has not heretofore been employed in manufiscturest The 
bark of the creeping rootstocks is employed in tannii^ the leather 
skins used as water bottles. 
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Roots of this plant were buiii t<» Saii«irunpt>re, whence we 
received flowering specimenH for the Herbarium at Kew. 

A more detailed account of the plant had previously been 
received from Dr. Aitchison, 

Dr. J. K. T. Aitchison to Royal (J ardknr, Kew. 

Gulran, 8th Marc*h, 1888. 

Dear Sir Joseph Hooker, 

Since 1 wrote last to you only a couple of days ago, 1 have come 
across a find*-an Asclepiad, a fibre plant that grows in marshy 
land, amongst loam with sweet water, about five feet high, annual 
shoots from a woody rootstock, and great creeping thick roots. 

I first of all noticed the shrnb-like plant in good seed, and the 
seed flying about out of a pair of ver} long pods that belong to 
the Apocynaceas, the seeds with silky plumes. On examining the 
stems, bundles of several years' collected together, the bases were 
covered with a mass of what looked like tow (uaturull> exfoliated 
from the standing stems by rubbing against each other during a 
wind), very silky, and a good fibre. This natural tow, with the 
fruit and seeds, 1 have sent >ou by sample post. The natives of 
the surrounding parts, especially the Turkomans, sa} that onlinai*} 
twine and rope is made from the fibre, but that a tribe of Turko- 
mans, called Kayak, east of Bokhara, who live at a place called 
Kalld, manufacture cloth from this fibre. The natives here cill 
that cloth Katan. The plant is called Dumb-e-roba (tail of fox), 
or Dumb-e-Gdsalla (tail of calf), this name, no doubt, due to the 
fluffy seed. 

The bark of the rootstock is employed for tanning, or rather 
preparing, skins to hold water, and it is known as ** Oao-gosh " 
(cow's ear). These skins become red in preparation and water- 
proof. 

A Russian traveller, Prejevalsky, mentions a cloth being made 
at Lobnor, in his travels, from an Asclepiad. 

As 1 think it is likely to turn out a good thing, I have sent to 
Saharunpore a large number of the roots, which were just showing 
eyes like potatos, and hope they may succeed. 1 have no doubt, 
if you have Prejevalsky 's specie^ that you will be able to recognize 
my plant from the fruit. This is nearly 5 ins. long, and not 
thicker than ^ in. With the seeds, you will be able to raise some 
plants. The roots during winter are covered with water, and in 
summer i should say are almost dry. It is in immense quantities 
in this vicinity, only in marshy ^ound. The natives call the 
cloth Katan, but this is the Persian name for linen and hemp 
fabrics indisorlminately, We would require to get the true Turk! 
name. 

Forsyth, in his Yarkand report, mentions a cloih called ^ Luf." 
1 feel sure this is t^e same. Native information said it was pro- 
duced from a plant that hod a fruit like the Liquorice. 

The shoots, growing in March and coming to peifecthm 

during the summer, would 1^ one to suppose it might do well 
in India. The fibre I have sent yon is merely what I collected 
on the iMkB» but, of couese, if collected at the proper lesion, it 
would be of muoh better quality— as it is, it Is very good. 

I SOL Ac., 

(Signed) J. E. T. AxTOHllOir. 
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DCXVm.— CABOB TREE. 

{Cemionia Siliqua^ L.). 

The Carol) or Algaroba tree is a native of Southern Europe. 
It is a legumiuouB plant, usually from 15 to 25 feet high, 
with few branches and dark green pinnate leaves composed of 
two or three pairs of leaflets of a leathery texture. The flowerb 
are polygamous or dioecious (/.r., either self-fertilising or unisexual 
on different plants), arranged in small red racemes. The pods, 
known as Locust beans or St. John's Bread, are full of a sweet 
mucilaginous pulp, six to ten inches long, and contain numerous 
seeds. They are often eaten by the poorer people in the 
Levant, and serve as a useful food for cattle. The seeds are 
also said to be used in flie preparation of mucilage. In Itoly 
and Southern Spain the tree is cultivated in dry, stony localities, 
and yields valuable crops. The value of the carob pods exported 
from Cyprus has, in some years, reached £G5,00(). 

There are several cultivated varieties, and as the tree is usually 
dioecious it is necessary to engraft seedling plants in order to 
ensure large crops. ‘‘In the case of [fully grown] male trees 
each branch is usually grafted from a fem^e tree, reserving 
one ungrafted male branch to ensure fertilisation ... if 
the tree is female, one branch must be grafted with a male 
branch for the same purpose.” — (HffldaNO,) For cultivation in 
hot and dry districts, with stony soils, there is little doubt that the 
carob is a valuable tree, and deserves to be widely cultivated. 
It requires warmer conditions than the orange, /.e., a mean yearly 
temperature of, say, GG^ F. It is said to prefer a calcareous 
subsoil. It begins to bear at about eight years old. A 
single large tree may yield pods weighing in the aggregate about 
2 cwts. 

Carob trees are familiar objects in some parts of the Canary 
Islands, especially above Puerto Cruz, in Tenerife. There 
they are evidently seedlings, and produce only a scanty crop of 
pods. In the garden of Dr. Grabham, at Funchal, Madeira, there 
is a very handsome carob tree. The main stem has a circum- 
ference of 15 feet ; at about 8 feet from the base it divides mto 
numerous wide-spreading branches, and covers a considerable 
area. As it is the only tree in the neighbourhood and produces a 
fair crop, it is probably self-fertilised. 

The carob tree was introduced to Jamaica in 1883, chiefly 
from seed gathered by the present Assistant-Directbr of Eew, 
from the M^eira tree above mentioned. The plants have grown 
well in the plains, but those that have hitherto flowerea have - 
produced male flowers only. Steps 'are now being taken to 
introduce grafted plants from Naples. 

An interesting report on the carob tree has lately been 
sented to the Foreign Office by Mr. E. Neville-Bolfe, Her 
Majesty's Consul at Naples (F. 0. MiscellafieouB .Series, 1897, 
No. 431). This is reproduced below. It contains vuuaUe hints 
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mpeotliig the propagation and cultural treatment of the tree in 
Italy : — 

Beyort on Me OulHvaiimi of tfm Carub w Loca»t^hean Treo. 

In the course of last spring a well-known gentleman from South 
Africa made inquiries at this Consulate concerning the cultiva- 
tion of the carob or locust-bean tree and the possibilities of its 
introduction into the Cape Colony. The carob is a tree the frait 
of which consists of a long pod, which not only forms excellent 
horse-food, but is very largely eaten by human beings, especially 
children, on account of its sweetness. The pods contain very 
hard beans, which are useful only for seed, as horses leave them 
in their mangers, and if by chance they swallow them, it is found 
that they do not digest them. The tree bears, moreover, thick 
dark ever-green foliage, which gives a cool and grateful shade. 
It grows in many places in the Mediterranean where nothing else 
will ^ow, notably on the arid hills of Malta, and it seems certain 
that in the endless varieties of soil and climate to be met with in 
the Cape Colony there must be many districts where it would 
grow freely. The successful result of such an experiment would 
be simply invaluable to the colony if merely as a supply for 
horse-food, for one of the greatest difficulties in travelling at the 
Cape is to feed one's horses, the price of forage in some districts 
being extremely high, and the supply often distressingly short. 
Forage, moreover, as it consists ox oats with their straw, is not 
readily portable, but carobs enough for a pair of horses for a day 
can be carried in a small bag. The carob in Italy grows alongside 
the oranges and lemons, and there can be no reason why it should 
not grow with the magnificent orange trees of Wellington, and 
become as superior to the carob of It^y as the Cape orange tree 
is su^rior to its Italian prototype. In places like Graaf-minet, 
and Aliwal North, the success of the experiment seems absolutely 
certain, while, judging from the way the tree prospers on the dry 
stone of Malta, where it grows with apparentl} no soil'to help it, 
there is good hope that it might take kindly to the ** Kemjes" 
near Golesberg, the bush veldt of the Western coast, the lower 
slopes of the Drakenfelds, or amo^ the trees of the Enysna 
forest. The writer being well acquainted with the Cape Colony, 
has had much pleasure in investigating the matter thoroughly, 
and, after lengthened consultation with practical arboriculturists, 
the following inodes o^mundi has been decided upon. First, a 
sufficient quantity of seed will be sent out to grow a number of 
seedlings in different parts of the colony. These seeds will 
produce carobasters, which will not have a fruit worthy of the 
name till they are grafted. The strongest seedlings may be 
grafted in their third year, but it is of no use to graft until the 
plant is strong and well grown, which may not be till it is five or 
even seven years old. 

A number of plants in pots will be grafted here next qndng, 
repotted in larger pots widi plenty of day, and when the grafts 
have taken well the trees will be packed, the clay well soaked in 
water, and it U confidently hoped that they will bear the Journey 
satisCaotorily. They will be sent from here in the month m 
February, and will probaUy travel viA England, which eeeopia 
dlaMtically preferable to the East Coast route, by Gennan steamer 
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to Durban vid Zansibar. If the coincidence of the 6&amers can 
be secured, they may reach Cape Town within a month of their 
despatch from here, or even less, but if not, we have no doubt 
that the steamship company will see that the roots are kept 
carefully wetted while the trees are in bond at the port of origin. 
It is with the object of keeping the roots wet that they are now 
being repotted in stiff clay, a soil which is in itself favourable to 
the growth of the tree. 

Having thus given a general sketch of the scheme, it is 
necessary for its success to enter into minute detail as to the 
method to be employed in the cultivation of the trees. We will 
first take the plants to be exported two years hence, because 
these are ultimately the most important part of the subject. 
If they should succeed, the acclimatisation of the tree at the Gape 
is assured ; if they fail, the seedlings will be comparatively value- 
less for want of grafts. It is the fixed opinion of people here 
who have studied the subject closely that there would be no 
chance of grafts sent out arriving in a condition to be of any 
value whatever, so that it becomes absolutely necessary to send 
out the plants themselves ; besides, when the plants at the Cape 
were ready to be grafted, our ^afts would be out of season 
here. We have already secured some excellent plants, from each 
of which a large number of grafts should be available. It does 
not seem possible to secure plants already grafted, for the reason 
that they are not usually grafted in pots, the operation being 
performed after they are planted out and have got a good hold on 
the soil which is to be their permanent home. We cannot graft 
these plants till May, 1898, nor can we be sure of the success of 
the operation till May, 1899, when the plants will be sent out. 
The carob is a tree which cannot be transplanted on account of 
its tap-root, so that once planted it must remain where it is ; it is 
therefore very essential to plant it in the right place to begin with. 
In the case ^ our plants it will be necessary to top them and to 
cut off every leaf in order that the sap may not be exhausted by 
the foliage when it begins to rise. We sh&dl consequently export 
mere skeletons to the colony ; and here again we have another 
difficulty to contend with, namely, the chwge of season. The 
plants v^l leave here at the end of our winter, and will arrive at 
(3ape Town at the beginning of the South African winter. They 
will thus have a great strain put upon their nature, and great care 
will have to be t&en of them to enable them to overcome It. This 
care they will certainly have at the hands of the managers of the 
Botanical Gardens in &e colony, so that this is one of the least of 
our anxieties. The details in tMs report would therefore be un- 
necessary but for the fact that as the experiment will be tried 
on an important scale, and many of the plaints will fall ugder the 
care of less capable hands, it is advisable to give very clear 
instructaons. On arrival at their destination the plants must be 
carefully potted in garden mould, to which a little old fiarmyaM 
manure imould be added, and the pots must he moved from time 
to time to prevent the plants striking a thp^root through the hole 
at the bottom of the pot into the soil, in which case they urill 
certainly perish. They will not require very muoh water, In fwvt . 
the eltanate of South Africa so much resembles thut of Mpphe thet 
were it not for the olay which we must send with them me planis 
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clay gets hmened it may kill the rootlets which by that time will 
have spread into it, and give the tree a worse chance, so that the 
clay must be kept moist. It may be desired to plant the trees oat 
at once, bat this should not be done in windy weather, and on the 
whole it will be safer to pot them, at all events for a few months 
till they can recover from their journey. 

With regard to the seedlings, they should be sown in pots with 
proper drainage, and in garden mould, with a slight sprinkling of 
old, short, fiirmyard manure. The greatest care must be taken to 
move the pots often enough to prevent a tap-root being struck 
through the pot into the ground beneath. Experiments may 
safely be made by sowing seeds in the spots where they are 
intended to remain, and grafting them when the plants come to 
maturity, but this should be done in enclosed gardens or places 
where the plants can be guaranteed from being choked by weeds, 
nibbled by sheep or game, or otherwise harassed in their early 
years. The carob grows freely in dry soils, but, economically 
speaking, it has been found preferable to raise them in pots. The 
seeds will be sent out in the pods, as this has proved to be the 
best method for their preservation. It is desirable to remove the 
beans from the pods, and soak the beans for four days before 
sowing them ; the seed thus gets softened, and germinates more 
rapidly. At Naples the seeds are sown in February and March, 
but they are apt to sprout very unequally. The majority grow 
freely and well, but some come up as late as October, and then 
generally develop weak plants. The strongest seedlings may be 
potted at the end of the first year, or even as early as November ; 
the weaker ones at the close of the second. They must be kept 
in pots till they are final!} planted, as they will not bear tran^ 
noting, and windy weather should be avoided for these operations. 
The experiments conducted here show that it takes a minimum 
of four years and a maximum of seven to produce a plant. 
A strong plant may be planted out in safety in five^eari^ but 
much depends on the skilful care of the seedlings in the nursery. 
Each plant brought to maturity in this country is calculated to 
cost 8a., and it has been found by experiments that it is cheaper 
in the long run to grow the planto in the nursery than to sow them 
in the open ground. They are not particular as to soil, and grow 
freely in clay, if not too wet, in sandy soils, and in the clefts of 
rooks, where, of course, holes of about a cubic yard must be dug 
for them and filled up with soil, drainage being provided in the 
ordinary way. It is usually necessary to build a rampart of stones 
in the shape of a orescent on the lower side of the hole to prevent 
the soil from being washed away. On K^jes ” and hill sides 
the trees must be planted on such spots as offer a positiont unless 
the hill has soil enough to be terracecL but on open aratde land 
they should be plants in rows from 12 to 15 yards apail The 
int^ening ground can be used for garden crops, but these must 
not be grown within four feet of the young tie^ although the 
ground round the trees may advantageowy be dug over when the 
rest Is prepared for croj^ng. Exhausting crc^ siu^ as cosn upfl 
meajiles, must not be grown, Imt oabhsges and garden pfpmoe 
gen^plly wlU do no henn* 

It is bettSTi to let the plants obtain a strong grouith heCum 
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attempting to graft them, the third year being about as early as 
it is prudent to do it. If a plant is Tery full of leaf it is desirable 
to leave it alone and not to graft it at all, for a reason which will 
appear below, and also because being leafy it may be taken to be 
a good variety. The season for grafting here is from the middle 
of May to the end of .June, the gnifter l^ing careful to see that the 
bark opens easily. The best plan is to graft on the boughs and 
not on the stem, leaving the smaller boughs to utilise the winter 
deposit of sap, which may otherwise prove injurious to the grafts. 
These boughs can be cut off in the following year. The carob 
can also be satisfactorily budded, or grafted by sawing off the 
trunk and cleaving it. In windy situations it will l)e necessary 
to bind canes to the grafted boughs to stiffen them, and to prevent 
the grafts from moving. The best two varieties of carob are both 
called here the ** Honey bag’* : one bears a long narrow pod, the 
other a short wide one. 

The object of leaving a f&dr sprinkling (say 25 per cent.) of 
ungrafted trees in a grove is the following. The grafted tree pro- 
duces almost exclusively female dowers, the nngrafted tree males. 
Unless these flowers are in due proportion there can be no crop ; 
and in fact this was the primary cause of the failure of a carob 
grove in Sicily, a cause which was discovered and remedied by 
Professor Bianca. In planting these trees on ordinary arable land 
great inequality will often be found in the plants, which arises 
from the fact that the carob cannot support water. Hence, where 
water accumulates in the subsoil the tree will not grow, whereas, 
where the water drains away, it will grow freely, and for this 
reason a hill side is the best situation for a grove. 

Some years ago the Italian Alpine Club agreed that it would 
be greatly to the advantage of South Italy, and would add 
materially to the attractions of the mountain scenery, if the 
Apennines, which are now for the most part quite bare, could be 
made to grow trees such as there is every reason to believe that 
they did in more ancient times. They determined to consult 
Signor Savastano. the professor of arboriculture in the school of 
agriculture at Portici, near Naples, who gave it as his opinion that 
the mountains where the lentisk and the myrtle grow freely 
enough could be utilised to produce the more remunerative carob. 
To the obvious advantage of reafforesting the mountains, and thus 
adding to the rainfall, would be added the production of a valuable 
orm where nothing ^eable had grown before. 

^e great carob-^owing districts of South Italy are in the Bari 
region, on the Adriatic coast, and quantities are exported annually 
to Ru^ and Central Euro^ from Brindisi and the other, ports 
along the coast. Though the tree may be seen in almost any 
garden here, and is not uncommonly found on the mountains, the 
only TOrson who has made a hobby of its cultivation is the Mnoe 
of Belmonte, who has large properties in the province of Salerno, 
not far from the ruins of Pactum. Besides planting several trees 
in his shrubbery, the Prince has a long avenue of them leading 
up to his house, which is particularly interesting, and is, we 
believe, the only avenue of its kind. . The trees are planted 
7 metres apart, and the largest of them has a trunk of 85 centi- 
metres (ateut 2 feet 9 inches) in circumference. This tree Is 
18 years old, and its top is from 6 to 7 metres in diameter, and 
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4 or 5 la height. In common with the other trees of the aveiine, 
the frnit is of the best description, and each tree may be taken to 
yield annually 50 kiloe, or say 120 lbs. of fruit, worth here about 
6 shillings. This may be spoken of afi the ornamental part of the 
work, while the plantations of Licosa and Tresina are more on 
the scale of a commercial enterprise. They are both germane to 
our present purpose, as they show in what different circumstances 
the carob will grow and flourish. The Licosa grove is in a plain 
by the seaside, and the difference of the trees is very remarlnble, 
some of them growing with great vigour, others not flourishing at 
all. The reason of this must be the existence of land-springs 
beneath the surface with which the weaker trees come into 
contact, and l>y which their growth is checked. There is no other 
apparent reason, and as the grove consists of about 1,500 trees 
there is scope for observation. The site is very much exposed to 
the wind, and in the flrst attempts at forming the grove as many 
as 70 per cent, of the piants were lost. There were other 
causes too which led up to this heavy ioss. I'^irst, the whole 
thing being an experiment, they did not know at what period 
and in what way it was best to graft the trees, and also the 
grafters had not anything like the skill which they have since 
acquired. 

The grove at Tresina is planted in altogether different con- 
ditions. Here we have a hilly country fully 1,000 feet above 
the sea, and here the outside loss of plants has been 20 per cent., 
which is not more than occurs in the planting of ordinary forest 
trees. The plantation consisted originally of 7,<KK) trees, but has 
lieen hugely increased year by year, and the Prince expresses 
every confldence that in a few years’ time he will clothe the 
barren slopes with a mantle of luxuriant green. Professor 
Savastano asks very pertinently why, if these results can be 
obtained at Tresina, they should not be obtained elsewhere, and 
thousands of barren acres of Italian mountains be made useful 
and productive. And, in fact, since he wrote upon the matter, 
the spread of this cultivation has been steady and oontinnous. 
We have shown pretty plainly that Prince Belmonte has attained 
snccese only by patient experiments extending over a conridenUe 
number of years. Commercially speaking be is abundantly 
satisfled with the results obtained, but he does not relax his 
efforts. He rears some 8,000 seedlinp every year, and has a 
skilled staff to conduct all the necessary operations, with the 
result that he grows a valuable crop on ground which before was 
absolutely unproductive ; and if the ianded proprietors of Pouth 
Africa profit by his experience, and are eqnaily persevering, and 
the tree, as is anticipated, proceeds to grow like a weed, its intro- 
duction diould form a mine of wealth to our industrious colonists. 
There is one important advantage that the carob has over other 
beans, namely, that it does not require threshing. In feeding 
horses it is usual to break the pod into two or three pieces and to 
put it in the nosebag or manger mixed with bran. 

E. Nbtillb-Rolfb, 
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DOXIZ.^HINIA IN CTPBUB— (continued). 

{Phhcm LenU^cus.) 

The use of the leaves of Pistatia Lentmm as a sabstitate for 
Sumach was noticed in the Kew BulUUn (1897, pp. 421-422). 
It has since been chemically studied at the Clothworkers* 
Besearch Laboratory, Leeds, by Messrs. Perkin and P. J. Wood. 
The following results are taken from the Tmmnctiom of flip 
(Ikpmieni Sochty for 1898 (pp. S74-4i79) : — 

During the investigation of Sicilian sumach, the attention of 
one of us was directed to the excessive adulteration that the com- 
mercial article is frequently subjected to, much care on this 
account being necessary to ensure that the material then examined 
was a pure sample of the leaves of the Rhus Coriaria. It was 
interesting, however, to examine also authentic samples of the 
adulterant^ could these be procured. Owing, apparently to the 
desire of the Sicilians to keep the nature of these adulterants 
secret, attempts to procure them were at first a failure, although 
application to Sicily was made for us by large and well-known 
merchants in this country. Ultimately, we were fortunate in 
obtaining the aid of Mr. P. Oennadius, the Director of Agriculture 
of Cyprus, who readily supplied us with the required materials, 
for which our best thanks are due. 

Owing to the excessive adulteration of sumach, the quantity 
exported from Palermo has continually decreased (Kew Bulletin^ 
1895, p. 294), and this has been discussed in the Blao dei Oampi 
p dpi Boechi (Rome, February 16, 1897, p. 99) and Bulletin de la 
Sociite national d* Acclimation (Paris, May, 1896). The adultera- 
tion consists in grinding with the sumach the leaves of other 
plants, principally those of Pistuda Lentiftcus^ Ficue Carica^ At7- 
anthue glanduloaa^ Tamarix nfricana^ and probably also Arctth 
etaphyloe Uva urs/, and such a mixture, when ground, does not 
diwer in appearance from ground sumach itselL With the aid 
of the microscope, however, it has lately been found possible to 
detect this adulteration to some extent, for, of the above plants, 
the leaves of the R. Coriaria (sumach) alone are covered with 
minute, hair-like threads. The difficulty could be readily over- 
come by importing sumach in the underground leaf form only ; 
any foreign admixture would then be at once visible. It 
is worthy of remark that Cyprus exports annually, much 
uxuLdulterated sumach in leaves. 

^ PieUeda Lentiscne is a small tree about 20 feet '’high with 
evergreen leave^ which grows abundantly in most parts of 
Cyprus, where it is called ‘shinia.* For some time the leaves 
were exported to England by the Cypirus Company, but now are 
hardly Imown in this country, although a considerable quantity 
is consumed at Lyons, in France, as an assistant dyeing material 
for silk stuffs. About 10,000 tons are exported from Tunis to 
Sicily annually at a price of 2s. per 100 kilos., and are re- 
exported from there (as sumach ?) at Id, to 5s, Id, for the same 
quantity. 
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For the sample examined, we are indebted to the kindness of 
Mr. P. (lennadins, the Director of Agriculture of Cyprus. Frotn 
one thousand mums of the ground leaves the yield of colouring 
matter was 1*5 grams, or 0*15 per Qent. This was obtained as 
a lustrous mass of yellow needles, soluble in strong potassium 
hydroxide solution with a yellow coloration, which, on dilation, 
changed to a deep green. 

‘*From the colouring matter, by fusion with alkali, two 
products were obtained, melting respectively at 210° and 
240°. The former was found to be phloroghiciml^ and the latter, 
which gave a blue-black coloration with ferric chloride, was 
evidently galltv arid. 

The colouring matter of the leaves of PiRktcia Lmtiscm is, 
therefore, indentical with myrirethiy which has been previously 
shown to exist in Corlarm^ or Sicilian sumach, H. Ootinm^ 
;ind Mgriva Nagi, 

^Mudgiug from the fact that an aqueous extract of shinia 
leaves dyes calico mordanted with iron a blue-black shade, it 
appeared probable that the tannin which they contain was 
ordinary gallotannin. The deep, red-brown coloration produced 
oil boiling an extract of the leaves with dilute sulphuric acid was, 
however, a property usually indicative of a catechol, rather than 
a gallotannin ; moreover, some qualitative tests which Professor 
Procter kindly carried out for us also hardly corroborated this 
view. 

^ It seems that the leaves of Pinlmia Lentiacm contain gallo- 
tannic acid and a new tannin or tannin glnconide. 

Tanning According to Sir Thomas Wardle 

(private communication), the shinia leaves contain 11*29 per cent, 
of tannin. Under the direction of Professor Procter, a sample of 
the material employed in the above investigation was aaalyskl by 
the International Conference method. 


** Tannin matter 

... 11*3 per cent. 

Soluble non-tannins . . . 

... 22*3 „ 

Insoluble at 6(P F. 

... 58*3 ,, 

“ Water 

... 8*1 „ 


“100*0 


** A good, plump leather is obtained from this material, but of 
a faintly reddish tint, the result being intermediate In character 
between those which are given by oak bark and sumach. 
Although evidently a useful tanning agent for dressing laatiier, 
it cannot be employed as a substitute for sumach, when a very 
light coloured leather is required, but in other respects it has very 
siiailar properties. 

Experiments on the utility of shinia leaves as an assistant for 
the fixation of basic colouring matters upon cotton fabrics 
iudicatedf as was to be expect^, that they have only half the 
strength of sumach. When twice the quantity was used, good 
results were obtained, although the paler shades had a giMner 
and duller character; it seemed, therefore, that ahtnia leaves 
would be best employed for the pi^uotlon of the darker tints,** 
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DCZX.— NEW OBGEIDS.— DECADES 21 and 22. 

201. Pleurothallls (§Aggregato) rufk, Rilfe; ad P. xHttatam^ 
Lindl., acoedit, recedit foliis angnatioribna, floribns siibfaflcica- 
latia et multo minoribuB. 

CaxUes snbteretes, 3-4 poll, longi, obtuse angnlati. Folia 
liDeari-oblonga, snbobtnsa, snbcanaliculata, crassa, 3^ poll.longa, 
6*8 lin. lata. Fhi'm subfascicolati t. in racemum breviBSimnm 
dispoBiti, carnoBi. Bra^cka? Bpatbaoeie, trnncatea, parraB, glaucie, 

i f lin. longflB. ftepnlym posticnm oblongum, Bubobtnsum, 2 lin. 
ongam; lateralia elliptico-oblonga, obtusa v. apicnlata, snpra 
medium connata, 2 lin. ionga. Petala oblongo-lanceolata, 
Bubobtusa, obscure crenulata, 1 lin. Ionga. Lahelfum Bubtrilobum, 
elliptico - oblongum, obtiiBum, crenulato-undulatum, canalicu- 
latum, 1 lin. longum, medio bicarinatum, lobis lateralibus parvis 
obtuBiB. Columrta 1 lin. Ionga, apice late alata. 

Mexico. 

Flowered in MeBBra. Seeger and Tropp's Nursery, East Dulwich, 
in June, 1890. Flowers dull brownish red with a brown lip. 

202. Platyolinis rufh, Rolfe; ad P.xinr^atamy Rolfe, uccedit, 
recedit raoemis brevioribus et fioribuB rufo-brunneis. 

PHmdohulhi caaapitosi, ovoideo-oblongi, monophylli, 6 lin. long!. 
Folia linearia, acuta, 9-10 poll. Ionga, 4-5 lin. lata, basi attenuata. 
Scnpi graciles, 6-7 poll. long!. Racemi diBtichi, 1-U poll, longi, 
multiflori. Brartecp lanceolato-oblongoB, subacntae, 2 lin. longas, 
marginibuB involutis. Pediopffi vix 1 lin. longi. Sepala ovata, 
acuminata, concava, carinata, 1| lin. Ionga. Petala oblonga, 
acuminata, concava, 1} lin. Ionga. Lahelhm trilobum, 1^ lin. 
longum, 14 lin. latum, basi subsaecatum, lobis lateralibus latia 
obtuBisBimis utrinque angnlatili, intermedio triangulari-ovato 
BubobtuBO, diflco inter loboB lateraleB bicalloso, callis latis trans- 
versis obtUBis. Oolunxfia graoiliH, incurva, 1 lin. Ionga, infra 
medium utrinque bidenticulata, rostello oblongo. 

Tropical Asia. 

Flowered in the Royal Botanic Gardens, Glasnevin, in February, 
1894. Flowers reddish-brown, a colour very unusual in the 
genuB. 

203. Dendrobium (§Pedilo&uml oymbiforme, Rolfes ad 2>. /lamn- 
tom, Rolfe, aocedit, recedit multo minore, et labello late flabellato- 
dllatato. 

PIsexidobulhi erect!, teretes, subgraciles, ^1 ped. longi. Folia 
oblongo-lanoeolata, acuta, 2-2^ poll. Ionga, iS~7 lin. lata. Rac^n 
axillares, biflori, 4 lin. longi, bast breviter tubuloBO-vaginatl. 
Braeiecp ovato-oblongn, obtusas, 1 lin; longe. Pedicelli 7^ lin. 
longi. Sepalum posticnm ovato-oblengum, subobtusum, 6 lin. 
longum, 3W lin. latum ; lateralia triangulari-ovata, aubobtUaa, 
5 lin. lata, basi in mentum calcaratum incurvum obtuBum extenta. 
Pataia obovato-oblonga, obtusa, circiter 7 lin. longs, 4 lin. lata. 
LabeUum unguioulatum ; unguis 4 lin. longus ; limbuB flabellaio- 
dilatatuB, trunoatus, 6 lin. longuB, explanatus 11 lin. latuB, 
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lateribiiR erectaa, medio ^hbosQM, Hupra inedinin conRtricta8,apice 
rectirvas orenulatr)-undnlatiis ; callue cymbiformis ad ungnem 
aituB, 3 lin. loagua. Oolumna brevia et lata, 2 liu. louga ; atigma 
valde concavum. Montum 8 lin. longum. 

Sumatra. 

A remarkable apeciea which flowered in the collection of 
Mr. L. Kienaat, of Horgen, near Zurich, in April Flowera 

straw-yellow, a little whiter on the petals, with about live purple 
stripes on each of the sepals and petals, and a number of similar 
lines at the apex of the lip. 

204. Dendrobium hirtulum, Hotfix ; ad D. Lindl., 

accedit, recedit labello snbintcgro, raeemo breviore, pedicello 
longiore et floris coloro. 

ilnifhh elongati, teretes, jiaiillo incrassati, 9-13 poll, longi. 
Fotia nbionga v, lineari-oblonga, subobtuaa, poll, longa, 

2-6 lin. lata. Raremt laterales, breves, 3-4-flori. BrcuiMe ovatir, 
Hcutflp, concavffi, 2-2^ lin. longa*. Pedtr^Jh 8-10 liu. longa*. 
Sppaltnn poaticum lineari-oblongum, apiculatum, 6 lin. longum ; 
lateralia lineari-oblonga, subfalcata, aubacuta, 6 lin. longa. Petahi 
aiiguste ovato-oblonga, subobtnsa, vix 6 lin. longa. LaMlum 
si\bintegram v. obscure trilobum, ovatum, obtnaum, 5 lin. 
longum, baai cuneatum, disco omiiino villoso. Cohnmm 
lata, 1 lin. longa. Mfhtum oblongnm, latum, obtusum, 2 liii.. 
longum. 

Burma ’t 

Flowered in the collecti(»n of H. (Irose-Hmith, Esq., The Priory, 
Hyde, 1. of Wight, in March, 1898. Fh»wers bright yellow, with 
a number of red-brown streaks on the sides of the lip. The 
native country is not known with certainty, but it is reported to 
have been introduced with Jtifundihuhnn^ which ib 

only found in Burma. 

205. Bulbophyllum speotabiie, Rtdfe ; ad B. Mriahm^ Rchb. f., 
accedit. recedit floribus trijdo majoribns et solitariis. 

Bhisoma repens, l^endolrttfhi ovoidei, nitidi, i-1 poll, longi, 
4^9 lin. lati, monophylli. Fo/ta elliptica, obtusa, coriaeea, 
subsessilia, 1^-2^ poll, longa, 7-12 lin. lata. Srapi breves, 24 poll, 
longi, uniflori. Breuipo* laxe tuboloso-Bpathaceie, oblique 
truncatce, 4 lin. longe. Seprthnn posticum ovatum, obtusum 
concavum, 1 poll, longum, 6 lin. latum ; kiieralia similia, majora, 
circiter 1 poll, longa, 8 lin. lata. ovato-oblonga, subobtusa, 

recurva, 9 lin. longa, 4^ lin. lata. LaMhnn stipitatum, recurvum, 
oamoBum, 7 lin longum, 8 lin. latum, lobis lateralibus mem- 
branaoeie rotundatis seirulatis, intermedio triangnlari-oblongo 
subobtUBO, apioe lateraliter compresso, margine reflexo orenulato, 
disco obtuse blcarinato medio subconcavo. Cofumna brevissima, 
edentata, 2 lin. longa, pede 10 lin. longo. 

Abbam. 

Flowered in the Royal Botanic Garden, Glasnevin, in Hay, 
1896. Flowers psle green, closely spotted with deep brown, the 
spots being arranged in numerous lines. 

878 
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20fi. Iria C^Hymeneria) latibraeteata, Rolffs ad R, h'ortcMmtfinu 
LindU acoedit, rc^oedit braoteia mnlto latioribna et floribna 
majoribuB. 

PHudohulbt OYoidei, 1-1^ poll, longi, apioe triphylli. Folia 
lanceolata v. oblonfro-lanceolata, acuta, poll, longa, 8-11 lin. 
lata. Racamt 3 poll, longi, puberuli, circa 7-llori. Bractece late 
elliptico-ovatBB, subacatsB, concaTeB, G-8 lin. longie, 3^6 lin. lataa. 
Pedtcelli 4-6 lin. longi. Sepnlum posticum ovatum, obtnsnm, 
concavum, 3 lin. longum, 3 lin. latum ; lateralia late triangulari- 
OTata, Bubobtusa, leviter carinata, .5^ lin. longa, 5 lin. lata. Petala 
elliptica, Bubacuta, 5 lin. longa. 2^ lin. lata. LaJielhtm trilobum, 
f)^ lin. longum, 5 lin. latum, lobia lateralibuB Bemioblongis apice 
rotundatis, intermedio tranaverse oblnngo obtusiBsinio \. repandn, 
dia(«o medio bilamellato nervo mediano leviter carinato. Cohmna 
elavata, 3 lin. longa. Menfmn amplniu, (^btuauin, 4 lin. longum. 

Bornho. 

Introduced by Meaara. F. Hander k CV>., with whom it flowered 
In July, 1895. Flowera pale wbiiiah yellow, the iietals veintnl 
with pale pink, and the aide lobea of Ihe lip marf>on at the apex ; 
braeta greeniah yellow. 


207. OoBlogyne pulohella, Roife; ad. (\ Lindl. 

accedit, recedit labelli apioe oboonlato-bilobo, carinia orenulatiB, 
et floriB cqlore. 

Rhfzoma validnm. Pupudobulhi ovoideo*ablongi, vetusti oirea 
7-coBtati, 2^ i>oll. longi, 1 poll, lati, diphylli. Foha breviter 
petiolata, oblongo-lanceolata, acuta, anbcoriaoe^ .5-5^ poll, longa, 
1 ))oll. lata. Scapt terminales, 5-6 poll, long!, graciles, proliferi, 
anb racemia Bquamia diatichia arete vaginati. Bractm ovntie, 
acut«, cucullatfb, .5-6 lin. longa), decidua9. Pedtcelh 6-7 lin. 
longi. Sepala ovato-oblouga, acuta, 6 lin. longa. Pefala linearia, 
aub^uta, 6 lin. longa. Lahelhim trilobum, 6 lin. longum, lobia 
lateralibuB erectiB aemiovatiB obtuaia, intermedio late obcordatn- 
bilobo undulate crenulato, disco trioarinato, carinia crenulatia 
intermedio brevioribua. ( olaviita, 3 lin. longa. 

Tropical Aria. 

Introduced by Mr. J. W. Moore, Eldon Place Nursery, Bradford, 
with whom it flowered in March last. Flowers pure white, with 
the exception of a lai^e sienna-brown blotch on the diBc of the 
lip, which becomeB darker on the keela, and a smaller blotch at 
the extreme base of the n]i. The flowers of C. hmgtpea^ Lindl., 
itB nearest ally, are yellow. 


808. Bpidendrum CSOamopliytum) organense, Roife; ad E. cala^ 
marium^ Lindl., accedit, recedit planta dn]>lo breviore. et foliis 
mnlto brevioribua. 


Hanto2-2^ poll. alta. PmUtohnlbi ereoti, oblongi, monophylli 
(an semper ?), 1-1^ poll, longd* Folia elliptico-oblonga, obtupa, 
I poll, longa, ^ poll. lata. Raeemi breves, ereoti, paudfle^, 
1-1 poll, longi. Sractecp Innceolato-oblongn, aentn, 14 lin. loii|^. 
Pedaealli 4 lin. longi. Sepala obkmgo^lanoeolata, aotlln, 4|-5 lin. 
longa, 1^ lin. lata. Paiala lanceolate, aouta, 4| poll, loni^ 
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lin. lata. LaMIum auperom, 4 lin. loiiifain, 2^ lin. latum ; 
nnginB colamnie adnatna ; nmbnB ovatus breviter acuminato- 
apiculattts, anbconcavna, callo stibcamoBo, late oblongo. Columna 
breris, 3 lin. longa. 

Brazil : Organ Mountains. 

Introduced, among Saphranitta grandiflora^ Lindl., by Messrs. 
F. Sander & Co., with whom it flowered in July, 1891. Sepals 
and petals dull yellow, the former much marbled and streaked 
with purple-brown at the back; lip whitish with nine short dark 
purple radiating lines round the crest. 

209. Lyoaste dyeriana, Sandet*: ad L. Rehb. f., 

accedit, recedit habitu pendulo et foliis glaucis. 

PseudohuJhi orbiculares, HulKJompressi, 14 poll, diam., diphylli. 
Folia pendula, lanceolata, acuminata, glauca, Ih-H poll, longa, 
9-12 lin. lata. Srapi suberecti, uniflori, 4-5 poll, longi. Jiractea» 
Bpathaceve, late elliptico-oblonga^, apiculatie, glancas 9-10 liii. 
longR\ Sepaium posticum lanceolato-oblongum, subacutuin, 
1 J poll, longum, 7 lin. latum : lateralia oblonga, acuta, obscure 
earinata, 1| poll, longa. 8-9 lin. lata. PHuh oblongo-lanceolata, 
acuta, 12 poll, longa, 4-5 lin. lata. LaMIum trilobum, circiter 
1 poll, longum, 7 lin. latum, lobis lateralibus parvis ereotis v. 
sbbincurvis obtusis, intermedio elliptico-oblongo obtuso convezo 
margine denticulate, disco canaliculato, callo spathulato marginibus 
tantnm incrassatis apice obscure tridentato. Colamna davata, 
incurva, 8 lin. longa, alls auriculatis. Mentinn eonicum, obtnsnm, 
4 lin. longum. 

Peru. 

Exhibited under the above name by Messrs. F. Sander & Co., at 
a meeting of the Royal Horticultural Society, on July 9th, 1895. 
Flowers green, with the exception of the column, which is white 
with a yellow stain at the base. 

210. Chondrorhynoha albicans, Holfe; ad r. ipadyanam, Kchb. 
f., accedit, recedit floribus multo minoribus. 

Folia ceespitosa, breviter petiolata, lanceolato-oblonga, acuta, 
3-4 poll, longa, 7-9 lin. lata. Srapi breves, 2 poll, longi, uniflori. 
Bractew ovatse, acute, 2 lin. longer. Sepalam posticum oblongnm, 
acutum, 5 lin. longum, apice cucullatum, concavum; lateralia 
falcato-oblonga, conduplicata, 7-8 lin. longa, apice incurva, acuta. 
Petala oblonga, obtusa, 5 lin. longa. LaheUum late suborbiculari- 
ellipticum, obtusum, subundulatum, 9 lin. longum, 8 Un. latum, 
callo lato bilobo obtuso camoso. Cohmfia clavata, 4 lin. longa. 

CoBTA Rica. 

Flowered in the collection of the Hon. Walter Rothschild, 
Tilng Park, in June, 1896. Flowers white with a faint tinge 
od green in places. 

211. BlefUiigia riicheabaahiaaa, Bidfe; ad A Hmbrialaim^ 
Rdhb. f., accedit, recedit labello flmbriato, petalis omnibne 
profoiide flihhriatiB, 

AsudsMhi CToidel, vaginis scarioeii amplis acutis veSlMI^ 
9-14 lin. longi, monophylli. FMa pettolata, elliptiee4MieeelAi, 

S7S F S 
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aoata, plioata, 4-5 poll, longa ; petioli i^ll. longi. Scap^tfi 
}>eiidalufl, poll, longnti, vaginirt ovatU acatiH xeatitiui, 

4- r)-floruH. BracU*(f* ovatse, acutie, nervosBe, 4 lin. longii*. PediceUi 
10-13 lin. longi, nt rachlB bractcMeque, minutissime nigro- 
Termcosi. Sepala cyata, Integra, acuta v, acuminata, concava, 
7-8 lin. longa. Petala oblonga, alte fimbriata, 7-8 lin. longa. 
LctbeHum Bupernm. trilobum, fimbriatum, 6-7 lin. longum, lobiH 
lateralibuB mlcato-diyaricatiB semioyatiB, intermedio oyato- 
oblongo, disco apice bifurcato-appendioulato in sinu retrorse 

5- dentato. Cohtmm clayata, (J lin. longa, pollinario hamato- 

appendiculato. — (i-or(jaghfintnn in Gard. 

Ohron., 1897, xxi, p. 34(), at nota. 

Ecuador : Western AndcH, 1(H)0 to 2tKK) ft. Ijehmamh 

This flowered in the collection c»f Sir Trevor Tiawrence in 1896. 
Sepals pale yellow, and the <leeply fringed petals and lip deep 
jellow, with many red-pnrple spots at the base of the latter. 

212. Stanhopea impressa, HoIJp; ad amcUfram^ Lindl., accedit, 
recedit hypochilio subtus prope apiceni impresso. 

Pae^tdnhftlhi conico-ovoidei, 2^-3 }>oll. longi. Folta petiolata, 
elliptleo-oblonga, breviter abrupteque acuminata, poll, longa ; 
itetioli 2^-3 poll, longi. Scapi i^enduli, circa 6 poll, longi, 4-flori. 
lirariea* oyato-oblongae, subacutie, invcduta*, poll, longa^ 

Pfidicelli 2-21 poll, longi. Sepahim posticum elliptico-(»blongam, 
aplculatum, 21 poll, longum ; lateralia oblique semiovato-oblonga, 
apiculata, 21 poll, longa. Pet ihi elliptleo-oblonga, apicnlata, 2 poll, 
longa. IjaMhim trilobum, 2 ]Nd]. longum ; hypochilio late 
oblongo subtus prope apicein impresso lateribus bicarinatis 
angulis ante basin rotundatis y. obscuris ore obovato-oblongo, 
canali clauso, mesochilii comubus incuryis oblongo-lanceolatis 
ucutis, epichilio late sulM»rbicnlari apiculato. Columna poll, 
longa, ad medium late alata. alis late triangularibus siilKtbtnsis. 

Wbstern Andes of 8. America. 

^lowered in the collection of the Hon. Walter Rothschild, in 
June, 1896. Fhiwers fragrant, light buff yellow with a few traces 
of purple spotting on the seiials and petals, and the Isise of the 
lip orange-yellow. 

213. Mazillaria elegantula, Rol/e; ad M. grand iflonm^ Lindl., 
acci'dit, recedit floribns coloratis maculatis, labello aplce trilobo 
lobo intermedio crasse canioso subreenryo. 

Folia oblongo-lanceolata, aenta, 11 poll, longa, 20 lin. lata, basi 
angnstata, conduplicata. Srapi 8 poll, longi, yaginis spathaoeo- 
lanceolatis aentis carinatis laxis subimbricatis yertitf. Srat^toa 
Bpathai^-lanceolata, acuta, carinata, 11 poll, longa. Sep^ 
l^l| poll, longa, iiosticum lanceolato-oblongum, aoutum, leyiter 
carinatum, lateralia triangulari-oblonga, acuto, snbfaloata. PeMa 
triangahffi-oblonga, aenta, sub&lcata, 1^*1^ poll, longa. LaMlutn 
oboyato-oblongum, 10-12 lin. longum, apioe trilobum, lobis later- 
alibus leyiter crenulatiB, intermedio ctasse oamoso subreourvo, 
disco oopiose terinaceo medio callo transyerso obtusiBsimo 
instructo. Oolumna crassa, 6 lin, longa. MenUm late ednienm, 
7 lin. longum. ^ 
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Pkru or Ecuador. 

lutj^uced by Mesiirg. F. Sander &, (Jo., and lowered in their 
eetablishment in October last. SepalH nearly white at the baae. 
brown-purple towards the apex, and spotted with dark purple- 
brown ; lip yellow, margined with purple at the base. 

214. Kazillaria dichroma, ad Jf. venutitum, Liudl., 

accedit, recedit floribus multo minoribus. 

Fotia oblongo-lanceolata, acuta, 11-12 poll, longa, 2tk lin. lata, 
basi angustata, conduplicata. Srapt H poll, longi, vaginis 
Bpathaceo-lauceolatis acutis cariiiatis laxis subinibricatis vestiti. 
Brttcfpa spathaceo-lanceolata, acuta, carinata, 18 lin. longa. 
SeijjtUi 1^ poll, longa, i»ostioum lanceolato-oblonguin, acntum, 
leviter carinatum, lateralia triangulari-oblouga, acuta, subfMcata. 
Petala triaugulari-oblonga, ai^uta, snbfalcata, 1-lj^ poll, longa. 
IjiiMIum obovato oblongum, 7-lt lin. longuin, apice olwcure 
trilobum, lobis lateralibus subrepandis, interiiiedio nitundato 
apiculu recurvo instnicto, disco copiose fariuiiceo medio callo 
transverso obtusissimo instructc*. Columna crassa, 4 lin. longa. 
Mf^Urnn late conicum, 7 lin. longum. 

Peru or Ecuador. 

* Introduced by Messrs. Sander & Co., of St. Albans. Flowers 
white, with the basal half of the petals veined and suffused with 
light purple ; lip margined with the same colour. An albino of 
the species has since flowered at St. Albans. This and the 
preceding species were introduced together with Maxillaria 
HanderianUy Kchb. f. 

215, Triohooentrum alatum, Roffes ad T, fuwum^ Lindl,, 
accedit, recedit floribus minoribus, petalis et labello multo 
latioribus. 

PseudobtUbi suborbiculari-obloiigi, 2-3 lin. longi. Folia 
lineari-oblonga, acuta, canaliculate valide carinata, 34 poll, 
longa, 3-3^ lin. lata. Pediumdi breves, uniflori. Sractem 
lanceolato-ovatflp, acutie, 3 lin. longw. P^it'elli triqoetro-alati, 
lU-lS lin. longi. Stpah lanceolalit-ovata, acuta, subcarinata, 
7 lin. longa, 2^ Tin. lata. Petala obovato-oblonga, obtusa, 6^ lin. 
longa, lin. lata. Labellaot orbiculari-obovatum, retusum, 
longe camaratum, 8 lin. longum, 6^ lin. latum. Cakxir 10 lin. 
longum, attenuatum. Cohimna lata, 1^ lin. longa, alls late 
oblongis Bubintegris, 

Colombia : MiWcan. 

Flowered in the collection of Sir Trevor Lavrrenoe, Bart., in 
dune, t8S15. Flowers white, except the basal two-thii^ of the 
lip, which is deep yellow with seven light red veins aloqg 
the centre, and the spur, which Is yellowish. 

S16. Onddinm CtBostratm) graeillimam, Roifei ad O. 

Bdfe, accedit, recedit labello multo angnstiore Ufldo. 

PmMbutbi ovoldeo-oblongi, snbcompressl, 3 poll loqgi, U potl. 
lati, apice dipl^Ili. Folia lineari-lwceolata, acuta, 7^ foSL 
loon 11 Un. lata. Amtmfo anpla, lunodsdiua, 8 ped. loiga; 
imi graciles, 6-9 poll, longi. Bractmo lanoeolato-oblonggi, aeutn 



1:^1^ lin. longflB. Pedioelti 4-5 liu. longi. Sejttifa libera, 
Hpathulata vel oblauoeolata, vix obtaaa, 3-3^ lin. longa, 1 lin. 
lata; lateralia Caai awroximata. Pefaia apathnlato-oblon^, 
obtUBa, lin. longa, 11 lin. lata. LabeJJum trilobnm, 4 lin. 
longum; lobi lateralee oblongii obtnfli, diTaricati, H lin. longi, 
1 lin. lati, intermedio oblongo v. obovato-oblongo, 2\ lin. longo, 
1^ lin. lato, apice bifido, aegmentig obtnsig v, trnncatis; crista 
G-lolm. Columm 2 lin. Tonga, recnrva, basi in processam 
oarnosnm prodncta, alia ublongis apice insBqualiter tridenticulatis, 
dente postico faloato-recnrvo, rostello rostrato elongate 1 lin. 
longo. 

Peru. 

Flowered in Meatnis. F. Bander & C^u.’b nursery in April, 18%. 
Flowers yellow, with a few yery pale brown markings at the base 
of the sepals and petals and around the crest. 


217. Saroanthus hongkongensis, Holfe; ad S.filiformvm^ hindl., 
accedit, recedit floribus minoribus, calcare infiato-oblongo. 

Planta 1 pad. alta. Folia teretia, subobtnsa, recurva, 3-4 ]h) 11. 
long^ 1-14 lin. lata. Racemi axillares, graciles, arcuati, 5 poll, 
longi, muitiflori. Bractea' miniita*, ovato-lanceolatse, acutie. 
PedivelU 2-3 lin. longi. Sejmlnm posticum late ellipticu-oblongum, 
obtusum, concavun^ 1 lin. longum; lateralia plana, paulhi 
longiora. Pf^taln elliptico-oblonga, obtusa, 1 lin. longa, sepalis 
paullo angustiora. Lalkllinu trilobum, 1 lin. longum, lobis 
lateralibus oblongis subobtusis, intermedio triaugularl obtnso. 
calcare inflato-oblpngo 1 lin. longo. Cufumna brevissima. 

Hongkong : Fottl . 

Flowered at Eew in June, 181K1. Flowers pale lilac, with the 
column and front of the Hp bright purple* 


218. Jenmania, (gen. nov.). Periunthium conuivens. 

Shpala et i)elala subwqualia. Labelhim petalis multo latius, 
obsolete trilobum, facie inferne columns* basi adnatum, marginibus 
eumdem amplectens ; disci nerw yix incrassatie, parce yillosw. 
CohMnua subelongata, paullo arcuata, labello semiadnata, apioe 
bUuricttlata ; stigma ad basin rostelli lati transyerse conoavum ; 
clinandrium breve. A/i/Aera incumbens, apiculata, bilocularis ; 
pollinia .... Ca^mula elongate, teres, oolumna persistente 
coronata . — Herha elata, teirestris, habitu Neutvieditr, Fhren 
mediocres, in paniculam laxam dispositi. Brwtem ample. 


J. data, Botfe (sp. unica). 

Horha terrestris. Folia radicalia v. sufarailioalia, longe 
petiolata; limbus lanceolatus, acuminatus, plioattts, l-i| ped. 
longns, If-SJ poll, latna ; petiolus ^-1 J ped. longus, bad yagmidas. 
Scc^B ad 4 pra. altus, vaginis imbrioatiB teotus, apioe laxe panitm- 
latos; rami 4-8 poll, longi, racemosi. Biwtea ample, oyate 
y. oyatD-oblonge, acute y. mucronate, demoaye, yenose, seabende, 
7-11 Un. longe. Fhrmfdkyi. Adto9Ut611ii.lonfi. Apolsoblaiiceo- 
lata, apieubli^ 12-48 lin. hmga, 3 lin. late. A^aepaUa paullo 
anguatiora. LoMhimobaoure tlilobum•lpoy»lhllgmn^en 
4-5 Un. tatean, bad augiufeain. CMumfia 7 Urn Ionite 
dongate, 1|-1| poll, longe. 



Trinidad : Pi ^ entoe . Britikh Guiana : Bomeruon River, 
Jmmun^ 1^0; Demeram River, Jmman^ 6iK)4. 

A remarkable orchid allied to OnrymhiH^ but among other 
eharactere distinguished by the narrowed base of the lip being 
adnate to the column for half the latter’s length, the incumbent, 
not erect, anther, and the long-petioled radicle leaves, recalling 
those of Nevmedw, It is also near PahnonhtR^ Rodr., which, 
however, accortling to the original drawings and description, has 
a reed-like habit, something like Sohrahn^ and a three-lobed lip 
which is shorter than the column, besides some differences in the 
latter. A plant sent by Mr. Prestoe &om Trinidad flowered at 
Kew in September, 1870, but has since been lost sight of ; and 
since then good specimens have been collected in British Guiana 
by Mr. Jenman. Jiiviug plants would again be acceptable, as the 
structure of the anther and stigma are difficult to decipher after 
being pressed and dried. The genus is dedicated to Mr. Jenman, 

219. Bobralia luteola, Rolje; ad S, i^wu^colvntem^ Rchb. 1., accedit, 
recedit floribus breviter raceiuosis, labello subintegro. 

Caules glabri, 1-^1 ped. alti. Fotw oblongo-laiiceoiata, suba- 
cuminata, plicata, 1-7 poll, longa, H 1^ poll. lata. Flot'en in 
racemos congestos dispositi. Brartew subdistichie, imbricate, 
oVato-oblongie, subacutas, glabrtr, .V6 lin. longas. Podicslli 1 poll, 
longi. ^Sepala et petala oblongo-lanceolata, subacuta, 11 ^11. 
longa, 4 lin. lata, sepalis lateralibus carinatis. Lamtlum 
fere integrum, oblongum, obtusum v. emarginatum, crispato- 
crenulatum, 14 poll, lougum, 8 lin. latum, disco 7-nervo, nervis 
fimbriato-pilosis. Columna oJavata, 9 lin. longa, dentibus 
falcato-oblongis. 

Tropical Amrrica. 

Flowered in the collection of Pantia Ralli, Ksq., Ashtead Park, 
Epsom, in March, 1896. Flowers light yellow with rather darker 
nerves on the lip, and a few traces of brown between the keels in 
front. 

220. Hetaria samoeusis, Kolife ; ad H. Rchb. £., 

Hccedit, recedit foliis latioribus, biacteis longioribus. 

OauhB repens. Folia petiolatu, elli]>tico-ublonga, acuta v. 
brevissime acuminata, membranacea, 3^ poll, longa, l{-2 poll, 
lata; petloltts 1-2 poll. longus, basi Ibm vaginatus. Seapwi 
BTWtoBf pubescens, 1-14 ped. altus. Racemw 3 poll, lonms. 
Bractece anguste ovato-Ianceolate, acuminate, oonoavas, pubes- 
oentes, 4-6 lin. longe. Sepdla libera, ovata, vix obtusa, ooncava, 
3 lin. longa. pBtala oblonga, obtusa, 2 lin. longa. LaMhm 
superum, ovatnm, subobtusum, 2 lin. lougum, basi ventrioosiun, 

flmbrlato-villosum. Uolvmna brevis, miugine inferlore bibrs- 

* 

SavoA: Waltor. 

Described from a spooimen in the OambrMgs ifniventty Her* 
bsriuit ooUseted In 1B73. The flowers are rather oM, mfL thi 
poUlnla missing I ihe srnuettlw bees of the esinma have sliniit 
tlw siMfs of theandMr oose^ tlmil^ sUfUly dlerter« 
ttls Is tM aomil oondltten is uiiosrtibi» 


DCXXI.-H 18 GELLANE 0 nB NOTEB. 

Mr. Edouaju) Luja, a member of the ^rdening Htuff of the 
Kojil Gardens, has been appointed by the Government of the 
Gongo Free State Botanical and Entomological Collector in the 
upper regions of that country. He leaves for Africa in the present 
month. 


The Library Association.— On .lul} 11th a number of members 
of this Association visited Kew for the purpose of inspecting the 
library of the Koyal Gktrdens. The visit ivas arranged by 
Mr. F. Turner, Ldbrariaii of the Brentfonl Free Library, and the 
visitors were received by the Director and Herbarium staff, and 
coiiducred through tlie wions apartments of the library. A 
programme of the af tern 0011*8 proceedings, prepared by Mr. Turner, 
c*ontainB a photographic view of the interior of the room of the 
Keeper of the library. 


Botanical Magasine for July.— was imported 
from the Philippine Islands by Messrs. Sander A Co., who sent a 
plant to the Koyal Gardens in 1 8ii2. 1 1 closely resembles < \ any a na. 
OafdanihnmnH rutwjofinm var. naeimmirieHy native of Styria, 
flowered at Kew in March, 18117. 7 /^h Gf^nnt-J^uftit is a distinct 
new species from Palestine. It was first collected in 1864 by 
Mr. B. T. Lowiie on the banks of the River Klshon, and again by 
Sir M. E. Grant-Duff in the Plain of Esdraelon. The drawing 
was made from a plant which flowered in the garden of 
W. £. Gumbleton, Esq., of Queenstown. Krin latihrncteata is a 
new species imported from Borneo by Messrs. Sander & Co., by 
whom the plant figured was sent to Kew, where it flowered in 
.Fuly, 1897. The Galifomiaii ValocltortUH clumtVH has lately 
been introduced into cultivation by Mr. Carl Purdy, of ITkiah, 
('’alifomia, and is one of the finest species for the garden. The 
plant drawn flowered at Kew in June, 1897. 


Flora Oapeusis,— Part II. of Yol. VTI. was issued during the past 
month. It contains the completion of the elaboration of the 
Cypetvcea*^ by Mr. C. B. Clarke, F.U.S., and the oommenoement of 
that of the Gt*amhiea*^ by Dr. Stapf, who worked in ccdlaboration 
with Sir Joseph Hooker on the same order for the Flora of 
British India. 


Queen’s Cottage Grounds.— H.M. the Queen has directed that 
BcoesB to these grounds (37*397 acres in extent) shall be given to 
the public. The First Commissioner made the following stats- 
meat with regard to them in Perllament 
** The Queen’s OottsM had been handed over by fier Majesty 
for the enjoyment of the pubUo, • • , It was the Intention gt 
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the Oflioe of Works to preserve the grounds as far as possible in 
their present condition. They would only open a jiath from Kew 
Gardens to the cottage. The rest would remain much in its 
present condition. It would not be cut up unnecessarily, and it 
should still form one of the most beautiful bits of wild country 
in the proximity of London, and be, as it certainly had been, a 
great sanctuary of ali bird life in the district.” — April 19.) 

The “formal” addition of this pret^iiict to the Ro}ul Gardens 
took effect from May 21st. But public access cannot be given 
till provision for its maintenance mid supervision has been made 
in the estimates for the next financial year. 


New Offices.— The business offices of the Ko}al Gardens have 
for many years occupied oxtremel} cramped accommodation 
adjoining the (Curator's house on Kew Green. During the past 
month the} have been removed to more convenient quarters in 
Descanso House (No. ISl, Kew Ko^), adjoining the “Melon 
Ground,” the principal workyard of the establishment. The 
upper part of the house has been fitted up as a residence for the 
Assistant Curator. 

J)escanso House was for a considerable period the official 
residence of the Director during the time that the establishment 
was in Koyal occupation. When W. T. Alton, Director-General 
of the lioyal Gardens at Kew and elsewhere, retired in 1H41 he 
was allowed to retain his residence| West Park being rented by 
the Government for the new Director of Kew, Sir W. Hooker. 
On Mr. Alton's death in 1849, Descanso House was let by the 
Office of Works on a yearly tenancy. A vacancy having occurred, 
the Board has resumed possession, and devoted it to official 
purposes, the adjoining garden being thrown into the principal 
workyard, and a new workmen's and goods entrance construct^. 


Gardeners' Beading Boom.— Kew is, amongst its other functions, 
a school of advanced horticulture. In 1848 the Office of Works 
devoted to the use of the young gardeners as a reading**room in 
the evening a portion of the building now used as a Director's 
office. In 1860 a new room for this purpose was added, which 
has remained in use till the present year. The accommodation 
had, however, long become altogether insufficient for the number 
of gardeners employed, which now amounts to some fifty. 

Fortunately, a larjge room adjoining Descanso House was avail- 
able, and this the Office of Works has adapted to the purpose. 
Two small rooms adjoining serve as a cloak-room and lavatoiy. 


Bronae rslievL-Nothing seems to be known as to the origin eC 
the name Descanso House. According to a statement in the Avc. 
AfVin. Aw. (May 24, 1850, p. SAiit “was built expreeriy” for 
W. A. Alton, the flnt Direotor of Kew, by Oeetge III. The laiwe 

room reisfied to above, whfaffi adjoins it on the emit, was a jMs in ifl y 

intended as a kind of summer dining-room for the nee offlie King 





when yieiting the Kitchen Oardens. The walte of the interior 
were decorated with flye large bronae which had apparentiy 

long been loot sight of. The attention of Sir John Hobinaon, the 
Hnnreyor of the Pictares to Her Majesty, was drawn to them, and 
as the result of his report, the Office of Works decided upon 
their removal. 

Bir John Robinson gave the following account of them in the 
Times for June 4th. He, however, fell into an error in stating 
that they were contained in Kew Palace. 

<<T0 THE KDITOR of THE TiMBb. 

Sir, 

** I^NDING the discovery of the original locality and reason 
of being of the historical monument of which these relievi doubt- 
less formed an integral part, it will perhaps be not uninteresting 
to give a brief account of the subjects which they rc^present. 

“ This, as 1 expected, has required very little research. 

The identific^ion of the bronzes has shown, in the first place, 
that they illustrate several distinct events and not a single occur- 
rence, and, in the next, that the date of their production must be 
put somewhat later than 1 had thought to be the case — ^namely, 
shortly after 1G87 rather than 16H0. 

** The earliest subject in point of date, which we may call No. 1, 
doubtless refers to the quarrel of Louis XIV. with the Pope 
Alexander VII,, on account of the afiEray at the French Embassy 
in Rome with the Pope's Corsican guard, which served as a 
pretext for the seizure of Avignon (1662). 

^*This is the subject in which the erection of a pyramid is seen 
in the background. 

No. 2 is the relievo in which are the arms of Sweden oti a 
banner, and in which one of the personages has the Danish Order 
of the Elephant. 

**This illustrates the overruling by Louis of the Elector of 
Brandenburg and the King of Denmark, in favour of bis ally, the 
King of Sweden, at the Peace of Nimeguen (1679). 

** No. 3 apparently represents the submission of the Republic of 
Genoa, when the Doge and four of the leading Senators were sent 
as suppliants to Versailles (1685). 

Nos. 4 and 5 I have no doubt have reference to the further 
quarrel with Rome, touching the territorial pretensions of the 
Frmclk Embassy, and are epi^es of the same event (1687). 

"It is on record, though at the moment, not having the means 
of reference at hand, I cannot particularise, that a relievo, which 
must have been similar in character to the present ones, the, subject 
ct which was the reception of the pseudo-Siamese ^bw^ by 
the King, was inserted into the pede^ of a statue of Louis XlVn 
and 1 have, in fact, an impression that the bronze is still extant. 
As the date of the Siamese Embassy was 1684, it seems not fpi- 
probable that it may be a missing relievo from the present aeries. 

" Snccinct accounts of all these transactions will be found in 
Voltsira'a ^ Biecle do Louis Quatorze.* 

"lanuSir, 

"xour obedient servant, 

"L C. BoBnmnr.** 


" 107, Harley Street, June 1st. 


PalioirAB.~The flue birds recelyed from Admiml Rliiinfield in 
December last (Kew BulletiN^ 1898, p. 25) are now beJieved to be 
Pelicanw onocrofalfM^ not, as then stated, 1\ In May 

last two farther pelicans were received at Kew through 
Mr. T. L. F. Beaumont, Chairman of the (hirdens Ccmimittee at 
Karachi. These are believed to be PehranuM mitmfm. 


Bamboo brooms.— An addition to the collection of bamboo pro- 
ducts exhibited in Museum No. 2 of the K 03 al Gardens has recently 
been made by Mr. J. H. Hart, Superintendent of the Itotanic 
Garden, Trinidad, who sends some convenient sised hand brooms 
made entirely fnim the stems of what is apparently Bamhiutif 
ruf^aris. In the preparation of these brooms the outer portion 
of the stem is split down, then lieaten into a fibrous state, turned 
back, and tied down with string, leaving the central and naked 
portion of the stem to form the handle. The brooms illustrate a 
very simple but useful application of bamboo stems. 


Artemisia pallena— Mr. G. Marshall Woodrow, ProfetMor of 
Botany, Poona, has communicated to the Herbarium a number of 
specimens of an ArtemtHia which is, he stales, cultivated in the 
Bombay Presidency and used as an offering at the Bamnavam 
festival. He suggested that it might be WaUich's Artemma 
jHillens (Oat. 3302), a very obscure plant, which is enumerated in 
Hook. f. FI. Brtf. Indta^ iii., 329, among the dubious species. 
Comparison with Besser's description in his monogra^ of the 
section AhroUinum of Artemutia (in Nouv. Mm. Sue. Nat. Mtm^ 
iii. (1834), 85) — which description was drawn up from WaUich's 
specimens— left hardly any doubt as to its identity with that 
species, and this was further confirmed by comparison with 
the originals in the Wallichian Herbarium at the Linuean Society 
by Mr. C. B. Clarke. Widlich got his sp^imens from the Madras 
Herbarium and from Heyne ; but there is no evidence where they 
were collected. Wight mentions ^1. patlefie in his (7ontrf6utfbfis, 
p. 20, and he distributed specimens of it under No. 1468, with the 
note Wall. 8 ^.*' The specimen in Kew, to which a label is 
attached bearing the name ArUmieia paling Wall., in A. P. De 
GaadoUe^a handwriting, has rather smaller heads than Woodrow’s 
examides, and is in a more advanced state, but otherwlBe agrees 
perfectly with them. In looking through the coUeetkm of 
chnawings at the Kew Herbarium 1 came across Bobnigh's 
anpnhllshed figure of his ArUmma panicuMA^ and was si enoe 
stniok'bsr the great resemblance of it with Wight’s Speeftmen, 
A closer examination erf the drawing and of Boxbni^^s deseripMod 
(^/./M.,iU.,418)of this plant convinced me of the itattly of 
A. eolfans and 4^. pmieuiata^ Hoxb. (not of lam. nor e( tkMX 
B^bugh mentlona the name in hla earlier Hart. Beng.tl (UUih 
Indioaling Fcnia aa the native {dace, and a Mis. Honapeomb aa 
the donor. In Ms Fhm /fidm, edited by Ossey, howi^par, Im 
si^i ^The native plaoe <rf tUs {riant I cannot well MBOteWlbi 
It Wii intiodncod Into the Botanic Gardens firam thelntsrlovpiMs 
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of BraigBl** A.jtaninUata^ Koxb.» wba referred to A, wlgann, 
Ti., in Fi. HnL Ind,^ iii., 325, probably on the etren^h of the fact 
that a apecimen from Bombay being named A. panictUata in the 
Kew Herbarinm actually ia A. vn^aris. Thus, the qneation aa 
to the origin of the plant was nnsolved ao far. Hir Joseph Hooker 
Boggeated that Wallich'a examples were from a garden, and so are 
WocMirow'a; bat what is then the native country of A, jHutfeHHf 
Artemisiu is an easentially boreal genus. The only apeciea found 
in a wild state in the Dekkan Peninsula are A. {tarviflora^ Koxb., 
and A. vulgans^ Linn., both very different from A. pallmn. On 
the other hand, there are numerous apecies in the temperate 
regions of Europe and Asia and of North Africa. Of those only 
the section Ahroianum^ numbering over 50 species, comes into 
consideration. Besser (7.r.) and De Candolle {Prod. vi. 120) have 
already stated that A. pallms is a rather al^rrant type of the 
section Ahndanum^ showing no distinct affinity towa^s any of 
the other species, on account of the particular structure of the 
involucre. This is, no doubt, true, in so far as the relative siac 
of the involucral bracts is concerned, the outer bracts being as 
long as or longer than the inner ; but taking the plant as a whole, 
1 believe that the affinity lies distinctly with A. Linn., 

a suffrutescent species inhabiting Lower Egypt and the Hinai 
Peninsula. The native country of A, palhm might therefore be 
sought for rather in the Orient than in the Himalayas or in 
Central Asia. This hypothesis is further supported by Hoxburgh's 
original indication that the plant was of Persian origin and by a 
curious statement in Dy mock's .i/ed/ca fy Western India ^ 

2nd ed., 435* Hpeaking of A. ateveretana^ Willd., he says : 

The drug current in Bombay is derived from the plant at the 
head of this article ; it is imported from Persia, and has for many 
years been cultivated at Bandora, in the neighbourhood of Bombay, 
for the sake of the fresh herb, which is always obtainable in the 
market, and is much valued by the Hindus. The cultivation 
appears to have been in the hands of a few Christian families fur 
several generations; they also cultivate Hweet Marjoram. The 
two plants are called Azarona and Mdzuivnu by the native 
Christiana, and were no doubt introduced into the country by the 
Portuguese.” Now, A. aieveratana does not grow in Persia ; but 
it has, although belonging to a different section of Artemisia^ a 
considerable external resemblance to A. pallena^ and a oonf osion of 
the two species might easily occur. Indeed, Dymock quotes the 
very same vernacuUur name, i.^., for his A. aieveraiana^ 

which Mr. Woodrow gives for A. jnillens^ and, moreover, his 
description of the plant agrees very well with A. pallena in most 
respects, particularly when he says the flower heads globose, as 
lar^ as a pea, stalled, nodding ; involucres scarious ; 'odour cam- 
^onioeoas and very aromatic.” 1 have therefore vary litUe 
aonbt that at least a uart of Dymock’s A. N/ 0 tw«tat»a,namdy, the 
fresh herb sold as aowna in the Bombay markets, is A.jMrffefis, 
and that, if it was really introduced by the Portuguese or at the 
time of the Portuguese ascendency in the East, it came from the 
Fmdan Gulf. Graham 102> mentions also a speciegof 

Arlsm^a as cultivated in gardens near Bombay. He calls it 
A. Abre/Umutn ; but as there is no other evidence of this species 
ooeurring in IndiSi either in a cultivated or a spontaneous fomii 
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I BUBMct that Graham's plant was also A. ^mIIphh, Finally, 
I mignt point out that tho name df^wmt " occurs in AinBlie’s 
Jfa/. Mm. of Hoidoont, (1813), 44, 181, aa the Dekkuii name of an 
ArtemiHta which is one of the many sweet smelling shrubs that 
are strewed before the Hindoo gods at religious ceremonies," and 
an offering at the shrines of Sbeva and Vishnoo." He refers it 
to A. auHtrinoa^ L., a synonym of which is A. onmUthn^ Willd., 
the name Wallich found attached to the specimens of A. palkm 
in the Madras Herbarium. That this name found its way into 
the Madras Herbarium is not surprising if we consider that the 
Madriis botanists of that time were, through Rottler, the most 
prominent among them, in communication with Willdenow. 
Dalzell and Gibson in their Jiomfiay F/ora do not mention 
-J. panfihS; but they attribute the word f/owna to A. indiva 
(A. ntlgari^^ L., acconling to Ft, Hnt, Ind,^ iii,, 32.")), a plant 
which Ainslie enninerates also, but under different vernacular 
names. Other vernacular names of the plant are * “ mantohnidoo " 
(Tamil) and doivanum " (Telingu) according to Ainslie, l.c., and 
(Sanskrit) acconiing to Piddingtoii {Kngt. hid, 

PL hid. <».), 

0. Htapp. 


Annals of the Royal Botanic Garden, Oaloutta.— The eighth volume 
of this work has just reached this country. It is entirely devoted 
to the description and illustration of the orchids of the Bikkim- 
Himalaya, by Hir George King, late Superintendent of the Royal 
Botanic Gardens, Calcutta, and Robert Pantling, Deputy-Superin- 
tendent of the Cinchona plantations at Mungpoo. Each succeeding 
volume of the Annak exceeds its predecessor in size, and the 
eighth is truly monumental, consisting of 342 quarto pages of 
letierpresH and 448 plates. Fortunately the matter ms been 
arranged for binding in four parts ; one of letterpress and three of 
plates. It is not easy to convey an idea of the immense amount 
of labour put into this addition to orchid literature, and much of 
it was done under great difBculties. The drawings were all 
executed by Mr. Pantling, and, with very few exceptions, from 
living plants. They are not merely representations of the plants : 
they also contain a great amount of botanical detail that could 
only be satisfactorily reproduced from living plantcL The 
drawings, we are informed in the preface, were all lithognmhed 
by natives of Bengal, educated at the Government School of Art 
in Calcutta. And the colouring was done, under Mr. Bantling's 
supervision, by the sons of Nepalese coolies employed in the 
Government Cinchona plantations — ^boys who had never, until 
Mir. PSntling took them in hand, been accustomed to any implement 
more delicate than a hoe. Sir George King adds : ^ "ULt. IwntUng’s 
perseverance and skill in drilling these boys into accurate oolouristB*^ 
him been a standing marvel to everybody who has seen them at 
wofk." As might be expected, the plates are not equal in every, 
respect to the bmt European work, mough for botanical puiposes 
they are infinitely belter than many ponced in this eoimtBry« 
The anthon are to be congratulated on the snooessful coou^ation 
of their gi^tic undertaking ; and the liberality of the Govern/* 
ment of Bengal In defraying iJie cost of its publioatioii cannot be 
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too highly applauded. The Talne of the woric la greatly enhanced 
by the fleet that twelTe seta of dried apeclmene of the orohlda 
deaeribed and fignred haye been prepared and presented to as 
many of the leading botanical establishments of the srorld. 


Natal Plants.— The first part has reached Kew of a <marto publi- 
cation illustvating the flora of Natal. Its title is : J^scriptiom 
and Figures of Natal hidigenous Plants with Notes on their 
Dtstrilmtion^ Economic Value^ Native Names^ dc., dc. It is the 
joint work of Mr. J. Medley Wood, Curator of the Botanic Gardens, 
Durban, and Mr, M. R. Evans, M.L.A. ; and is, wo believe, the first 
illustrate botanical book entirely produced in South Africa. 
Both Mr. Wood and Mr. Evans have long been contributors to the 
Kew Herbarium, where their plants have been identified or 
compared. In every way the enteiprise is deserving of commen- 
dation : and it is to be hoped that the authors' object of awakening 
a wider interest in the vegetable productions of their adopted 
country will be attained. The present part consists of forty-one 
pages of letterpress and fifty lithographed plates, representing as 
many different plants, Rhould the authors meet with suflicient 
encouragement, they will continue the work. It is satisfactory to 
note that the liberality of the Natal Government will protect the 
authors from the risk of any serious financial loss. 


Lemon Qrau OU^^^ndropogon Nnrdus^ L., has been largely 
cultivated in Ceylon and Singapore for the production of this 
volatile oil, which has an odour strongly resembling the sweet- 
scented verbena or lemon plant of our gardens." It has some 
reputation in India for medicinal purposes. 

According to the following information its production and that 
of similar oils seems to have fallen into some neglect in the 
Straits Settlements : 


Extract from letter from Director, Gardens and Forest De- 
partment, Singapore, to Royal Gardens, Kew, dated February 16, 
1898. 


*‘The decay of the Lemon-grass oil trade in Singapore has 
attracted my notice, and I am writing a few lines to try and stir 
up the cultivation again. It was chiefly, I believe, prcmuced by 
one man, who had a distillery for citronella, lemon-grass, Ac., a 
littte way outride Singapore. He died a few years ago, and 1 tear 
whole business is diminishing. I hope it may revive and that 
others will take these oils up. There is nothkig more in the 
industry than ordinary distillarion of anything procurable that vrtH 
produce a salealde oil. With citronella, lemon-grass, vStiver,' 
patcdmuU, (pepper oil, a supposed native sj^fio for cholera, had 
a great run during the cholera scare, it was a perfectly a^fnl 
bi^emge I believe), Caju]^ut, Cananga^ Blnmea halsimifsra^ 
Oassuif clove, nutmeg, Octmum, oamphw, Artabatrgs and a Jot 
of other thinn might also be tried by an energetio dMiller. The 
natives whuld buy them if no one else did." 
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IpeeMvaiiha in tha Straits Battlamanti^^The first oommerdal 
sampliB of this drug prodnoed in the Old Woriil found its way into 
the London market in 1887 (Kew Bulletin^ 18W, p. 128). Johore 
waSy it was believed, the souroe of the consignment. Nothing has 
been heard of it till the receipt during the present year of the 
following information 

Extract from letter from Director, Gardens and Forest 
^^gurtmeut, Singapore, to Royal Gardens, Kew, dated February 16, 

** I thought that the cnltivation of Ipecacuanha here had gone 
out, but one of our best planters tells me he has Rot only got 
a very &irly extensive garden of it, but is going on on a much 
larger scale. It was formerly cultivated by him at Pengerang, in 
.lohore, but it has been moved to Selangor, where it grows well 
and pays too, as he gets full }>rice of I Oh. ]>er lb.” 


Hybrid OofliM.^A note on hybrid coffee in Mysore was recently 
published in the Kf»w UvUehn (18118, p. .30). According to the 
Tropmpfianzer (181)8, p. 1G4), ifr. Burk has recorded a similar 
hybridization of Arabian and Liberian <*ofl:ee in Java. The results 
in that island are, however, not considered so favourable as in 
Mysore. In .Java the hybrid plants are said to yield very 
sparingly, while some are quite barren. Herr F. von Braun is 
<|noted as stating that of the many hundred hyjbrid plants in the 
experimental gardens at Tjikeumeuh, near Buitenzoig, a few only 
prrance fruiti.” On the other hand, grafted plants (Arabian 
coffee on Liberian coffee) are said to be very promising. 

Hybrid coffee plants appear to have been also produced in the 
West Indies, but nothing is stated as to their prodnctiveness. 

Extract from letter from Gurator, Botanic Rtation, Dominica, 
to Royal Gardens, Eew, dated June 8, 1898. 

* 1 noticed in the Kew Bulietin a note on hybrid coffee in 
Mysore. It will interest you to hear that there is a coffee grown 
in Martinique which is said to be a hybrid between the Arabian 
and Liberian kinds. A gentleman here obtained a small plant of 
it for me, and I am now growing it at this Station. The leavea 
of my small plant are as huge as the leaves of Liberian coffee, but 
in apMrance they are similar to the leaves of Arabian o^ee, and 
like tne latter arc badly attacked by the coffee fly.” 


florlda Velvet Beau.— Under this name a leguminous plant bai 
been prominently recommended in Amerioan }onnials as a fionuo 
plant and as admiiably adapted for green crop manuring. Baoentfy 
ibe beans have been offered for nle in this country. As froquMit 
rafSiODceB have been made to Kew, it is desimble to plaoe sot 
reesfd what fa known of the jdant and its capabilltioa. As to Hi 
ULontUw, it wM from the flrst eonjeotomd that the seeds bclsoifid 
to a numt very near the eommon purple-flowored Oowhsgo qr 
Oow-itch {dent of the trophsa, Mamma prurim$. The AfBmlip, 
In the absence of adequate apediiiensr in identifying it with ftis 
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was the fact that in the Oow-itoh plant the poda are denaely 
covered with atingixig haira of a browniah colour. A plant ao 
formidably armed, it waa thought, could not aaf ely be recommended 
for general cultivation. The name firat given, Dolichos mtUtiJlarua 
(Dioclea Boykinii), vraa clearly wrong. In these circumatancea we 
are glad to find from the Queptisland Agricultural JoumaU 
voL ii., pp. 370-371 (with a plate), that the plant has fiowered and 
fruited in that colony, and that Mr. F. M. Bailey, F.L.S., the 
Colonial Botanist, has identified it as Mucnnn pruriem^ var. 
utilia. In this variety of the Cow-itch plant the pods are 
^parently devoid of stinging hairs. It is probably M, utilU of 
Wall., described in the Flora of British India (vol. ii., p. 187), as 
“a caltivated \'ariety” with velvety not hairy pods. This is 
figured in Wight's Iroms (vol. i., t. 380). Accoi^ing to Watt’s 
Dictionary of the Et^nomir Products of India^ “ the young tender 
pods are cooked and eaten as a vegetable.*’ What may also prove 
to be the same plant, with jet black seeds, is cultivated as a rotation 
crop on sugar estates in Mauritius, under the name of ^ Pois 
Mascate.” The accounts given by interested parties in America 
respecting the agricultural value of the Florida velvet bean, must 
be received with caution. It is undoubtedly a rapid grower and 
affords a large yield of nutritious forage. It bears an abundant 
crop of seed and is therefore readily propagated. It may also, in 
common with many other leguminous plants, possess the power 
of obtaining its nitrogen from the atmosphere, and thus be 
admirably ai^pted for green crop manuring. How far it may l3e 
found superior in these respects to other plants it is impossible to 
say. As it is now being carefully tested in various parts of the 
tropics, it would be well to await reports which will, no doubt, be 
shortly issued on the subject. 

Meanwhile it may be useful to mention some of the more 
prominent leguminous plants that have long been used in tropical 
countries, both eastern and western, as rotation crops for fodder 
and groon manurii^ : (1) Vtgna Catiang^ the Ohowlee ot India, 
the Tow Cok of China and the Cow pea of the West Indies ; of this 
there are several varieties with black and clay-coloured seeds ; 
(2) Oajafim indimH^ the Pigeon pe<i (the small form is known as 
the No-eye |)ea and the large as Congo pea) ; this is universally 
grown in St. Kitts and elsewhere in the West Indies as a green 
dressing” on sugar estates ; (3) Phateolus lunatm^ the sugar or 
Lima bmn known in Mauritius as Pois d’achery ” ; ‘^it remains 
on the land for three years and produces large crops of fodder.” 
The ripe beans are however regarded as poisonous ; (4) IMichos 
lablab^ the Madagascar or Lablab bean, this is known in Mauritius 
as the ” Antaque ” ; (5) DoUcIm pnrpurcm^ propably a variety of ‘ 
the latter known in Queensland as the Poor Man’s bean; (6) 
Phamdm Mungo^ the green gram of India, known in Barbados Si 
^ Woolly Pyroe.” This is planted **after the canes are reaped gad 
afterwam turned in as a green dressing.” 
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DOZm— CHINA OBABB. 1891 ONWARDS. 

In former artiolee* in the Kew Bulletin^ the names Ohlna 
grass, Ramie, and Rhea, have been applied, as had been cnstomary, 
indiscriminately to the products of Bvthmnxa nivea and R. 
tmacimma. It is now generally agreed to employ them vith 
mere precision. 

China aRABS is obtained from Bahmeria nivea^ easily recog- 
nised by the white under side of the leaves, which yields an 
annual crop of stems in the open air, even in Kngland. 

R.iWglB or Rhea is obtained from B. which has the 

mature leaves green underneath, and in this counti^ can only he 
grown under glass. 


Paris Trials. 

Trials of machines for the preparation of China 
held at Psiis in the years 1888, 1K8&1, and 1891. 

The first were under the direction of the French Oovemment ; 
the results were given in tfie Keiv Bulletin for 1888 (pp. {73-280). 
The second were in connection with the Paris Univer^ BhthUilticn 
of 1889 ; the results were also published in the AW ButkHn 
(1889, pp. 868-278 ; 284-^7). The third was not a Oover 
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eompetitfdn, but wuh held under the aunpioea of ftie Sooi^t^ dea 
Agrioulteora <U France. A brief notice ia given in the K^v 
BuiyUn (1891, pp. 277, 27H). Tt was attended by the Diredtor 
on behalf of the ln4ip Office. 

The trials of 1891 took Jilace at Gennevilliera, near Faria, on the 
Ramie plantation belonging to the Soci^te Agricole de la Ramie. 
The plant cultivated was China graaa {Rmhmpria mvea) and it 
’was understood that fta cultivation nad the advantage of a supply 
Nrf Paris sewage. The growth of the crop waa extremely vigorous 
and in^ wat respect left nothing to desire. The stems succumb to 
the first frost, which however does not appear to injure the roots. 

Six machines were submitted for coiiq|»etiti on ; of these only the 
four which received rewards require notice. 


Fnttvv Marhmp, 

This received a gol<l medaL It admitted of being worked b> 
hand, but the most HatiHiai'tory resulia were obtained when dri\en 
by a steam motor. It exhibited great mechanical ingenuity in 
the details. The leaf} stems of China grass aa cut from the 
plantation were fed on to a table from which they were drawn 
in leaf*end foremost b> two revolving rollers. Behind theae waa 
the decorticating apparatus. This consisted of a drum carrying 
twelve beaters which appeared to be made of simple T iron. The 
bed against which these beaters worked was a quarter of a 
cylinder, the radius of which was smaller than that of the drum 
carrying the beaters. The space between those and the sitrface 
of the bed therefore varied. The beateis first strike the BtepuB 
and without injuring the fibrous cortex, break up the woody core 
into segments about an inch long. As the stem passes on into 
the wider space the beatei-s operate with a scraping action which 
dislodges the core-segments from the cortex. This, now converted 
Into a ribbon, is again seized by the beaters as it leaves the bed, 
and when released is blown on to an endless cord which catches 
each ribbon in the middle and carries it to dry at any distance 
from the machine that may be desirable. The leaves, which it 
was thought would be available for fodder, and the fragments of 
the core are driven away by the centrifugal force of &er (bom. 
Tim Faure machine in this form produced clean ribbons without 
apfeently bruising the fibre, but did not remove the epidermis. 
It md the advantage of working continuously, but did not always 
from the bntt^end of the stems. It requirM 
the attention of three men ; two to feed and one to remove the 
ribbmis. The result of one trial was to obtain from'l owt. of 
freili stems 4 lbs. (when dried) of ribbons in six- minutes (or 
4100 lbs. of dry ribbons for a day of ten houxe) ; these liVb&fm 
sCter depunming yielded 1^ lbs. of filaaae, or 2*6 Mr cent. 

The Fkure machine of this type has however been appaxeutliy 
abandoned by its inventor. The fcgnl at present in use will be 
described subsequently. 

De Landtaheer JiaMn§. 

This was not materially *diflbafcint in principle from that 
exhibited it previous competition^. It la deadribed In tbo 



StMeUn for *1888 CPP- 275-378) and 1889 (pu. 371-^t). !t 
i^oeiTed a gold medal partly on the ground of m loAtf iimoos 
of’the inventor to the aolntion of the problem. 

Barbier Machine, 

This also did not appreciably differ from that shown at nreriena 
trifils. It has already been described in the Kew BuUeHn (1M8| 
p.276; 1889, p. 269). 

Suhra Marhinp, 

This resembled m some respects the two preceding nuu&||ieB. 
Bat the beaters work continuously without reverse action. Hmw 
was an arrangement by which the workman in charge odWd 
elevate the upper feeding c> Imder and so release the stems whl^ 
were then reversed by l^d. The jury was, however, of opinion 
that the Subra machine, except in the hands of exceptional^ 
skilled workmen, would probably lead to serious accidents. It 
had, however, the advantage of removing the epidermis in great 
part as well as the woody core from the ribbons. 

Liko the Faure, the Bubra machine in the form now described 
has also been abandoned. 

• Bince 1891 the problem of treating the fresh stems of China 
grass by mechanical methods has engaged incessantly the attention 
of inventors. The results up to the present time are reviinifed 
in the following pages. For convenience a general summary is 
in the first place of the facts relating to the raw msAeilal. 


HOUACB OF MATBRIAL. 

Perhaps the most important advance has been in the compMe 
abandonment of the attempts hitherto made to treat the dry ateiw. 
This has been definitely acknowledged to have been it. miaMsK 
experience having proved that to obtain the full advantage Of the 
many valuable qualities of the fibre the stems must be tfeated in 
the green state. 

The original China grass so long cultivated by the (muiese 
under the name of Tchou Mn is Bathmeriu ntvea^ Hh* h Am. 
The leaves in this are white-felted beneath. The idant is 
moderately hardy in temperate countries, and it 
during Ae summer montns in the South of E nglan m PuiM g 
189S an exceptionally good crop was harvested at Kew a 
pwalf plot&t had been established in the open ground mmm 
than tfve years. An equally large crop ta uf? 

year (1898). The plants are, however, regularly out do^ to 

Ifft torts m October and do not sprout the 

ebd of May. Thus only one crop is »P*le of 

ifly. BeOenMnd nivea is the plant chiefly orftlvaWd to 
Uth of Ptance, Algieia, the tWfed 

lie. The plant is more readily propoflo^oo tqr divisien of JM 

totrtookthan tomW ^ 

Bamle iof Bhea to prdMly only a gtogm;hl^ ^ < 
Ohina gram, tot tom an eoonoittlo point of view wo (raorauns 


quite dMne^ The Siwito hr ttiea (A mMemmrn, 
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waflUmM known w tke gnenJfovod China giaia TUa nanw 
hM boon givon tt aa die laavea are green on brth a arft wea. On 
thia aeooant It oan be readily diattngaidied fram ordinary China 
gigaa in the field. In haUt the plant ia more robnat and the 
atema under faTonrablo oonditiona are larger and more nnmeroua. 
Bamle or Rhea ia a native of Aaeam, the Ifiday Feninanla and the 
neiimboariiig idanda. Rhea ia the ftann and Ramie the Malay 
name for one and the aame plant. The Malay name ia the one 
gmeraUy naed in thia country ; in India, Rhea ia chiefly uaed. 
Thia plant thrivea only in tropical conntriea and it ie uaeleea to 
attem^ to onltivate it elaewhere. At Eew it will only grow well 
when »pt under glaaa all the year roupd. 

Both idanta require good deep eoil anch aa in found in alluvial 
depoaita in troid<w conntriea. The climate ahonld be warm and 
humid and without a prolonged dry aeaaon. In the ayatematic 
treatment which China graaa receivea at the handa of the Chineae 
it ia abundantly anpplied with moiature and manure, and by theae 
meana aeveral oropa are produced in one aeaaon. Hence poor 
aoil and rathw dry aituattona are quite nnauitable for growing 
theae planta. The relative yield of China graaa and Ramie over 
large arena haa not yet been definitely determined. Thia ia a 
matter that deeervea careful inveatigation, aa alan the relative 
quality of the fibrea and their auitability for variona textile 
mupoaea. The two planta are kept diatinot in Jamaica. Mr. W. 
ckwcett, FJi.S., Director of the Botanical Department in Jatnitica 
atatea :-**The green-leaved Ramie {Bo’hnuria tnuieiainma) ia 
evidentiy the beat for iow elevationa, while China gmaa with the 
white under-Burface (Beehmeria nivea) ia the beat for the hilla. 
At Cinchona (4J)00 feet, with a mean temperature of 61*4° F.) the 
latter ia growiim 10 to 12 feei high.” Aa regarda difference in 
growth Mr. W. Cradwick, at the Hope Gardena (elevation 600 feet, 
mean temp. 75*4” F.), finda that the “ green vaiiety prodnoea 
with aimilar treatment about double the number of canea per 
root” 

In the Agricultural Ledger (1894, No. 6, p. 4), iaaned the 
Government of India, Dr. Watt drawa attention to the dUnrent 
requimnenta aa regarda climate between China gtaaa and Ramie 
In the foUowlng worda : — 

“ It would obvioudy be q miatake to attempt the eulttvation of 
ih4 temperate-loving plant (B. nivea) in the tropical pla^ of 
IhiUa. Mt ao far aa can be aaoeriained thia ia actually what haa 
been done in the majority of experimenta hitherto ermueted in 
India. From time to time freah anppliea have been impoitad 
fimn China and diatiibnted all over tw eoqntry, ao tlmt Im^ 
may fdrjy be diaiucteriaed aa having fully attempted tha ' 
acdlmatlaatlon of China giaaa, but done little or notUag towaBdi 
endeavouring to extend ^ prodnction of Ramie (B, feiindiail|li||^ 
which, for the aake of convenience of exprmon, we 
e h amoterl a a aa ita Indigenoua atook.” 

Aa regarda other pointa of differance between China graaa ipd 
Banda ttofollqwlago|dnionwaa oxpreaaed in a letter addreaaad 
byKawtethofiadia<HBoe,datedihe8fhMay,1880i— 

*fnMtter4lMfibNof Ramie iaat ita beat leal^aa good nalha 
boat Cldha gmaa (HMmerAiiriiMt) fa a point that appaaia n^ to 



hiva been definitely settled. It mey tom mt to be daply A 
qneetton of eoU and olimsta. Ohimi gam wbj a lMfak> Md 
better eupply of fibre under cool oondlflois, wbereae Imrie or 
Rhea may do equally urell nnder eeeentiBUy tropioal oondltkma. 
The question as regards India may easily be settiM by ooltiTattaf 
under various oondltton of ollmate and soil authentie spedmaas 
of each plant, and by instituting, as suggested liy Dr. Watt, a 
careful obemioal and mioroscopie analyslB of the fibres yielded ^ 
Indian-grovn plants of both Baikmeria uivea and B. tmaeimima^ 


In the United States, with a compamtively temperate dimale, 
except in the extreme south, the plant ao far oultivated la OUnn 
grass (Boknieria nivea). In a " mport (No. 7) on the Cultivation 
of Bamie in the United States,” by Mr. Chan Ridnrds Dodge, 
issued by the U. S. Department of Agrieulture (Washington, 
1895^ the distinctions between China grass and Bamie are not so 
clearly kept in view as could be wl^ed. Praotically the fbrmer 
only Is dedt with. But the name Bantie or Bhea is unfortnnaldy 
applied to it. It is probable that China grass (Baihnuria nivta) 
is the more common plant nnder cultivation at the present time, 
but it is pusdble also that, where Bamie or Bhea (BoihtNsrja 
tetiocimma) is grown, sufficient emphads is not laid on the fut 
that it is not the ordinary China grass of commerce. As pdnted 
out by M. Charles Bonn in Notice mr la Bamie, ** this error has 
crem into many publications and has been extremely prejudldal 
to the development of this culture. It has been represented that 
Bamie (Ber/imcr/a tenariasima) is snceessfully grown in France, 
but well organised experiments have proved tint this is a mistake. 
Bamie is essentially a plant of warm oountriea” The plant 
chlefiy cultivated in France, and poadbly in Algiers also* is 
China grass {Berhmeria nivra). The fibre at present known in 
conuneroe as China grass is the prodnoe of B. nivea, prepared 
entirely by hand labour in Cfidna. The stems are first striiqttd 
and the epidermis removed by scraidng and washing, but a good 
deal of the gmn is still left in contact with the fibre. This has 
snbseqnently to be removed by chemical means in Europe. The 
quantity of this China grass fibre available is somewhat Untitad. 
It frnms, however, the chief source of the raw material used for 
China grass fabrics hitherto produced in this country and the 
Continent. 


Bailie in commerce is a term applied indifferent^ .to Ihe 
uNduoe of either B. nivea or B. tenaeieeima. Its chief uae in 
lhade B^orts appears to be to distinguish between Mashlne* 
prepaNd fi^ (** Bamie ”) and' the handpcloaned flhM fhe 
CwMseC China grass*). ^1^ machine^eaned fibre in ettnaaem 
cofttials «f (1) ribbons or sMps which are nmiely till oertisil 
httwr removM from the steuM and dried i or (S) tiw |n 9( UMrij 
dWkltiirii fibre in a more or Ism Olsaaed c o n d it looj fbsfti fMW 
Void, and from the epMetmla and gmnmy m att e rs . 

The uae of the tana CSilna grass npUed to the hanAhlttlllA 



ihouid, howevar,be applied to all ffittott 
b«St£ tmnBai^eihUfar 1^1% UmM^ 


derisod^lNtti H ^difijir 

Itt tilt ttoliitti ifi 
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B. MuteBatma. A dualflcbtito of the hand- and ■uehine^eaaed 
dbree appanring hi ooaunenw (ahowing alao their origin) might 
be adopted aa fmitiwa :» 


1. Capunanrial China grass 

Qumd’Oleaned in China). 

2. China grass ribbons or Imtuivs 

(hand* or inachine*oleaned). 

3. China grass raw fibre 
^ (maohine-cleaned). 


Prndnoed from the 
» China grass plant, 
Bahnuria nivea. 


1. Ramie or Rhea ribbons or latuerat 

(hand* or maohine>cleaned) 

2. Ramie or Rhea rav fibre. 

(maohine<oleaned). 


) Prodnoed from the 
Ramie or Rhea plant, 
Bwhmena tencusia- 
aitnn. 


The oompletely cleaned and bleached fibre or filaaae conld be 
easily distingniahed as China grass filasse or Ramie or Rhea filasse, 
aoco^ing to the plant from which it was originally obtained. 

Dnring the last five years more interest appears to have been 
taken in these fi.bre8in the new world than in the old. 

The United Rtates Department of Agricnltnre has organised a 
systematic aeriea of experiments in different sections of the 
country, and these are likely to prodnce very interesting results. 
Mr. Richards Dodge’s Report (No. 7) already mentioned contains 
a laige mass o{ very useful information. In fact, it may be 
regarded aa containing, fi'um the American ptdnt of view, all that 
is known practically of the cultivation and treatment of China 
grass. 


Plaktikg. 


.The following is extracted from the FuretgH Office BepoHt 
Annual Beriea, 1897, No. 2017, p. 8. : — 

'"The cultivation of the Ramie plant [probably China grass], 
the 'fibre of which is superior to fiax, on the lands owned % the 
Imperial domains at Ohakva, near Batoum,ie attracting a good deal 
of attention just at pres en t. The climate and soil of the low* 
lying land in that locality appears to suit this plant extremely 
well, and within two years it has develop^ to so great an extent 
that tile Administration of the Imperial domitin lands hi able to 
fnmidi a considerable quantity of the dried stalks to the Oovem* 
ment Paper Mills at Bt. Petersburg, vdiere it is to be used in the 
manuibwtare of the papa* from which rouble notes and stamped 
bill of exchange forms are made.” 


A§ atoeady stated, both China graasand Ramie Iwee been grown' 


lied^l 

Nsnfl 


|r.W.Fawceti 


. FX.B., intha Bullatinitftittl 


_ , This contains, also, a Report ofitliiM 

jMnaiin Oqvvlttee with reference to a prospective trial of iijig 
Aw iiB«kinn> The following extracts give the enltioal 
ronplto oMajMild in Jamaica ISeport qjf the XUreeigr, 

pp.)WmS^. 


*4Monii«WM*Bee I thWt'fkem ia Itttle nawn to do«M tint ' 
tin’Mit pbrtp tif i^ ptantto propagtte from'ia tbb bottom' bt the 



ripe Btexn. I£ a iidld ia being r^ped, and it is desired to iaoreaeo 
the aiMy then the canes should be reaped^ cutting them to within 
two inches of the ground. Some one should then follow and 
grub out the remainder of the stsdk, going low enough, if possible, 
to secure a little root on it. This will generally giTua piece about 
four inches long, and if inserted into the ground with about hidf 
an inch left above the surface will make a strong plant in an 
incredibly short space of time. The old plants Will be all the 
better for the removal of the stems for propagating. In the event 
of not wishing to propagate, care should be taken to cut the sterna 
as low as possible, as the plants grow much stronger than when 
the old stamps are left five or six inches above ground. 

“ The best distance to plant is twelve inches apart, with eighteen 
inches between the rows on fair land, but on strong land eighteen 
inches to two feet would be quite close enough. If planted nine 
inches apart they have to be hand-weeded when young, which ie 
very expensive, whereas at eighteen inches or two feet they can be 
hoed through. If the land is fairly rich and they are kept clean 
while they are young, they will gi*ow so thickly, even at two feet, 
that very little weeding is required, except, ])erhapB, after cutting. 
The piece which was planted three feet apart is now so thick as 
almost to prevent any weeds growing, except when the crop is 
reaped.” 

For a long period Rhea has been grown in small quantities by 
the natives of Assam. A note on its cultivation was issued by 
the Agricultural Department, Assam, in April, 1897. This was 
prepared by Mr. F. J. Monahan, Officiating Director of Lands 
Records and Agriculture. He states that the Rhea of Assam at 
the present day is Bmhmeria ntvm. 

A useful memorandum on the cultivation of Bffhmerin nitm 
in Mysore was issued in 1897 by Mr. J. Cameron, FX.S., 
Superintendent of the l^al B^h Gardens at Bangalore. This 
contains an excellent, almost life-size illustration of the plant in 
flower and fruit. 

A note on the same subject was published by Mr Ridley in the 
AgricuUurcU Bulletin of the Malay Penineula for June, lo97. 

A very interesting correspondence relating to the inteodnotion 
of Ra^e cultivation into Perak appeared in Perak Mumm Notie 
(Vol. ii, pt. 2, pp. 103-124.) 


YIBLD of STBHS iLND FiDBB. 

More accurate observation has shewn the jirofaable j^ield that 
nw.be obtained both in stems and flbre from a given area. 

mm a small patch of China grass (AeAmma nfMw), flhrs 
yeaie' aid, growing iil flie open air at Kew, it baa been found 
ttni fomf square yards yield 100 stems. The wel^t of thmei 
wHhqnt leaves, wag 24 lbs. This gives a yield at Ihe mie 
of 29,000 Iba. (say 18 tons) per acre. In AlgierSi EMy jDoimd 
ttiat an acre yieloed 27,000 um. of similar stems wftlidit ImVoai 
De Mas, at mua, found that Ramie (Bmhmeria tenMmmilj 
yielded in the eeomd year steou^ wltboBt tairve% tfrtihi late 
of 26,800 Itai. per acres In tto IhM year two crops yfelM 
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the rate of 32,360 Ibe. per acre. The weight of raw fibre 
(ribbona ?) per acre obtained by De Mae from 32,000 lbs. of green 
Btalka, withont leaves, was 1,280 lbs. or exactly 4 per cent. Favl«»* 
gives somewhat similar resnlts. His actual yield was 1,285 lbs. 
per acre. In California, Hilyard gives it at 1,935 lbs. per acre. 
It is probable that the yield of clean ribbons acre on a large 
area, with two or three cuttings, will average about 900 to 1,000 lbs. 

K * acffe. Mr. Charles Richards Dodge, of the United States 
partoent of Agriculture, is of opinion that two cuttings of 
second year's growth, when properly cultivated, will pr^uce 
20 tons of green stalte with their leaves." Further, " as each 
ton of green stalks, with leaves, will yield 46^ lbs. of clean, dry 
ribbons or raw fibre, giving 25 lbs. of degnmmed fibre," we 
have, therefore, a return per acre from two cuttings equal to 
930 lbs. of clean ribbons and 500 lbs. of degummed fibre or 
filasse. No returns of the actual fibre have, however, been made 
continuously on a sufficiently large scale to justify absolute con* 
fldence in them. At Wenchow, China, it has been found that an 
acre, in one cutting, yields 8(MXX) stems, giving 3121 lbs. of fibre. 
This would probably be the ordinary ungummed C'hina grass as 
received in this country. Three crops would, therefore yield at 
the rate of 937j^ lbs. per acre. 


MACHUKb. 

In this country many machines and aj)pliaiices have been 
brought into notice, but owing to the absence of a suitable supply 
of green stems no exliaustive trials have been held. Such trials 
are only possible when a large area sjiecially cultivated for the 
purpose is available. As already shown, the conditions in t^is 
country, except in specially mild situations, are not favourable for 
the cultivation of China glass. The stems grown at Kew have, 
however, been placed at the disposal of persons making application 
for them. 

An experiment with these stems (Biefimena hivm) was made 
with a Subra machine in October, 1895. It must be understood 
that the results here given represent a single trial only, and no 
opinion is Intended to be expressed as to the capabilities of the 
machine working continuously on a large scale. The stems were 
divided into two series as follows : — 

Series A.-^reeu stems : selected. 



Condition. 

Naof 

Btemii. 

Weight 

ingnunmei. 

Wdvhtitf WA 
BlU)on.ddbwAI 
briMMUM. 

WetBllteiB 

■ 

mm 

27 

1 

1,361 

451 

813 

n. 

ffianisiflffi- 

oatlsStioa 

m 


637 

813 

mX. .. . 
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Series B.~Greeu stems : rather woody. • 


SarlM. 

Condition. 

No. of 
Btemi. 

Weight 

ingnunmM. 

Wright of Wet 
RibboDBdeliTmd 
by meohiiie. 

WetRlbhoai 

■ftordnUm 

by hand. 

— 

_ 

- — 



- 

III. 

SteBB with 
laaveB 

21 

2,722 

907 

469 

IV. 

StemB with- 
out leSYM. 

H 

2,268 

1,021 

699 


The Subra machine (in its present form) weighs about 3 to 
•1 cwts., and has the appearance of an ordinary chaff cutter. The 
stems, 12 to 20 in number, are fed at one end, and pass qnicUy 
thrtmgh a series of crushers and rollers, and are delivered on a 
revolving apron, from which they are taken by hand and well 
shaken. The latter treatment gets rid of most of the adhering 
wood. The ribbons are then roady to be hung up to dry. The 
machine requires one-half horse power, hut was worked during 
the trial entirely by hand. The stems can be treated either with 
or without the leaves. There is no reverse action as in most 
machines, and hence the whole of the stems pass rapidly tluroug^ 
and are at once delivered on the apron ready for sludcing and 
drying. It is impossible to speak conclusively of a single trial, 
and with such a very limited number of stems. The following 
reports on the trial, furnished to the HuBra Company by 
Messrs. Cross ^ Bevan, give, however, the results actually 
attained 


No. 1. 

Mbsbbs. Cross and Bbvan to the Subra Compart, Ltd« 

lAlxiratory, 4, New Court, Lincoln's Inn, W.G., 
16th October, 1895. 

Dbab Sire, 

Having been present at your request at a trial of the 
woriring of your Decorticating Machine (Subra, Bng. Fat 
23,642/M) we now beg to report as follows 

China Onm Sterna (green).— The stems were supplied from 
Kew. The results obtained on t|ie machine were quite satls- 
fiustof^. The ribbons prove on examination to be iufrtot, and 
are theirefore stripped without injury to the fllasse. Ve wood 
was quite tree tram fibre, and on the other hand tbs ribbons 
retained only a fractional percentage of wood. We, ornttSSt 
had no opp^unity of maUng a oontinuous run witfr a hme 
weight of stems, and can therefore only form an estlnuite of wa 
bdtovloor and ontpuf of the machine under ordinary conditionc 
of WQlk. Our estimate is favourable. We were not aWe to see 
any steak point in oonstmotion or opmtion cal ol aited to 
intarfers wifli oontlnnans woridng and steady e fil e le ns|f t 

Toms faithfnllyf 
(Bigned) dBOlB A 
Tlw Biftm VIlM Ot., Ltd. 
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No, 2. 

Mwbrb. Gbohb and Bnvan to the Surra Company, Ltd. 

Laborutor}, 4, New Court, Lincoln's Inn, W.C., 
October 21, 181)5. 

Dhab Sirs, 

We beg to hand you the further results of our examination 
of the samples of China grass ribbons referred to in your favour 
of the 9th instant. Each sample was received sealed. 

The following are the results : — 


Weight M reoeived by lu, in gnuntufif 

Weight when hir-dried 

Weight of edheriug wood 

Peroentege of edhOTiag wood 

Weight fiS filaaie 

Peroentege of fllame on green ribbon 
Peroentage of flUeae on dry ribbon 
Peroentege of oelluloee in ftlaano . 


1 1 

1 * 

1 ' 

1 


1 



.ni» 


31HI 

,, 

\ 72 

(iH 

122 

Ub 

,, 

in 

2*C 

2V 

:i'N 


1 4 

■b 

■4» 

■6 

,, 

— 


76 




— 

16-:. 

— 


— 

— 

oH 


* 


— 

HO 

— 


Yours faithfully, 

(Signed) Crush ^ Bryan. 
Messrs. The Subra Fibre Co., Ltd. 


The result of the investigation in regard to Sample ti— mature 
stems with leaves— may be summarised as follows The green 
stems wiUi leaves weighed 2,722 grams., and yielded air-dr}^ 
ribbons weighing 129 grams. This is at the rate of 4*7 per cent. 
The same dry ribbons yielded hlasse weighing 76 grams. This is 
at the rate of 58 per cent, on the dry ribbons, and at the rate of 
16*5 per cent, on the wet ribbons. On the other hand the per- 
cent!^ of fllasse obtained from the green stalks with leaves is 
2*8 per cent. According to this, 100 tons of green stems with 
leaves (of B. nivea) will yield 4*7 tons of air-dried ribbons, and 
2*8 tons of pure fine filasse. 

While the yield of air-drie& ribbons closely agrees with the 
Paris trials, the yield of fllasse is nearly double^ 

The following report was made by Messrs. Ide a^id Christie on 
a sample of China grass ribbons prepared by fixe Sulxra masUne 
from green stems grown at Kew : — 


MasBBS. IDB A Chribtib to Myal Gabdbnb, Kbw. 

72, ^ark Lane, E.C., 

Bib, 2nd October, 1885. 

Tour favour of the 29th instant, with the sample of Oldfla 
grass ribbons, is duly to hand. The latter appear to be fairly troll 
done, but we aotioe many bite of the wood still adhering to thenou 
This should not be, as it is a fatal objection with inauy* 



We valae them at £10 to £12 per ton, but would requife a few 
tone for distribatiou before being able to eay definitely whether 
in this state they would be preferable or otherwise to the ozdhiaiy 
cleaned China grass. 

Yours faithtully, 

(Signed) iDU At CHRIBTIB. 

D. Morris, Esq., C.M.(t., D.Sc. 


i'Vxu/vV DecorticaUn\ 

The Faure machine, as already stated, has taken a new form 
since the Paris trials of 18t)l. The improved machine was under 
trial at Limoges in July of 1897. In the construction, the invents 
has umed at the production, in one operation, not of ribbons or 
strips, but of fibre “ free from woody matter, from skin, and with 
the least amount of juice ' iii it.’* He claims that the product is 
equivalent to commercial (^hina grass,” but in a more uniform 
condition, and free from the possibility of adulteration. The 
new Faure machine “is fed by two men, working alternately, 
each holding in his hand about ten stems. The stems are treated 
green in the same condition as cut, with the leaves attached. 
Xhe operation of feeding is as follows : — The stems are passed 
twice. They enter the machine leaf end first, and after being 
treated about two-thirds of their length they are withdrawn, an 
operation easily carried out, and fed in a second time, the thick 
end first, so as to complete the operation . , . The machine 
is simple in construction. Practical experience shows that 
two men working at one machine can treat 360 pounds of 
fresh green stems per hour, or about 35 cwts. per day of ten hours. 
The amount of dr} fibre produced depends on the nature and 
growth of the stems ... On a 5 per cent, basis, the net 
production of dr}' fibre by each machine per day is 180 pounds. 

. ^ • Under ordinary circumstances, a production varying from 
160 to 200 pounds of dry fibre in ten hours per machine may be 
^expected.” 

This is the inventor’s own account of the capabilities of the 
machine. The first point that will occur to those acquainted with 
the numerous efforts to extract the fibre by mechanical means is 
the neeessity that still exists, even in this improved inachine, to 
pass the stems twice into it About two-thirds of the stem »e 
flret deaned and withdrawn, they are then reversed, and led in a 
second Hsne to complete the operation. This pnetioally mtaces 
the capabilities of the machine almost by one-half. 

Bxperienoe in the cleaning of Agave leaves (a prcUsm noer 
happily solved) has shown that the only efCeettve waycis f* the 
raw nuderlal to be presented onoe only to the ■ m a chine and il 
shonld psis throngh without former handling. When ttiiaii the 
case a bey of fifteen can do the work of two men, and feed a 
machine yielding haU a ton of dry fibre per day. 

It Is te he noted thst the prepared fibre from the Ihmmaohina 
laeklm^to-lM ^eqnivalent to ocimmoralal OUnagnsn*’ Vim* 
laMm iahiM4fCiaenedfih^ with an avenge vslae in thelsMlddd 
mashet of about SJKi per hm. WUh a miihle masdondh 
oCtevtAoldrydliieperdBg^ftnmtheneT^^ Mho gMi 
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vilae would be £3. This would be Uie epproxiniele wdiie of 
fibre ^ prodBoed oo a 5 per cent baalB from a ton of green etalks 
wltb leaeee.’* 

The moat complete and recent account of the Faure machine is 
given in the report of a lecture delivered before the Indian 
Se(dton of the Society of Arte by Mr. Thomas Barraclough on the 
25th March, 1897. This is published in the Journal Sw. Aria. 
(voL xlv., April 2, 1897, pp. 424-440); see also Bnihh Trade 
Journal (May 1, 1898). 

The machine, which weighs 11 cwt., is very strong and not 
liable to get out of order. It consists mainly of the framework 
and driving-gear, the decorticating drum carrying beaters and the 
feed-b^ This latter is the important feature of the machine, by 
reason of its special contour which varies at different parts to suit 
the various descriptions of work which the machine has to perform. 
The first part of the bed is curved outwards, the second is straight, 
and the tnird is curved inwards. The stems are fed into the 
machine over the first part of the bed, where the woody portion 
becomes immediately broken and partly removed ; the strip 
passes on to the second part, and as the speed of the biters is 
considerably greater than that at which the stems are fed into the 
machine, a scraping effect is produced on the strips, seeing that 
the distance between the beaters and the surface of the bed is less 
than the thickness of the strip. This scraping action effects a 
double purpose ; it attacks the outer skin and also all matters 
extraneous to the fibre. The strips then pass down vertically into 
the machine, and the separated matters, viz., most of the woody 
psErta, the skl^, and gummy substances, are thrown out to a 
distance by the centrifugal force of the benter drum. When the 
stems have entered to within a short distance of their end, the 


return movement is effected and they are withdrawn. Daring the 
withdrawal the following action takes place : At the inward curve 
or third port of the bed, the filaments are slightly and gradually 
maed by the bwter blades, which throw out the coarser of the 
ottns sUll adhering. The operation is performed with great 
delimy ; the fibres assume the position of the chord of the curve, 


arrive at the second p^ of the bed, as the space between it>aiid 
the beaters is infinitely reduced, the entire removal of matters 
still adhering to the fibres is effected, and these latter leave 
the white, parallel, and free from woody matter, from 

skin, and from the major portion of the Juice. The concave bed 
or breast is mounted in such a way that its poaltioii to 
the aothm of the beaters is easily regulated. The bAiehets 
whioh CMT the bed are supported by aphal spring jouthiona and 
flaxlUe legs, tbs object being to obt^ a rubbing action betwemi 
the beaters and the fibre, having for its Mecial object this loosening 
pud samoval d the akin. The elaatin gives way or vIbMSi 
an enonnoaa number of times per minute, imd this prodnoes tte 
desired rubbing or ^knuckle-joint' abtion between the beaters 
and the fibres on the bed. The shape of the feed-bed causes it to 
dean and free from extraneoua matter through the action 
oi Ihe beaSers. Ohok^ is thus rendered* iaipo|wlble. “All 
gtrsins ane avokLed, and the maohlfie can be kepl^'' 
werit febm morning tIU id^t without stoppages te olesu4g£ 



nfoM falls anderneath the maddnei and is isnoesd bon 
tinf to time. In the ease of a nnnbw of — mriddf 
together, an endless band or omveyer, passing nnder thenaddua, 
remoees the refnae oontinnally, and so kmps the neicdibonrhood 
of the maohines perfectly free it.” 

McDoruUd-Boyh Dtcortieator. 

This machine, also oonstmcted on the plan of a rerolTlng dmm 
and beaters with a rereralng process, baa been carefully tried in 
Trinidad and Jamaica, and appears to be nnder trial at the prsnnt 
time in the Malay Peninsnla. 

The result of the operations in Trinidad are given in the 
Proceedings of Ote Agricuttwral Society (1897, pp. 149-153). The 
following is an extract : — 

” The McDonald machine the committee saw at work simply 
produced ‘ Ramie ribbons ’ by breaking up and detaching the 
woody core of the stems, which it did far more expedirionsly and 
cheaply than could be done by the cheapest hand labour and tto 
operation is so easy that the machine caimot get clogged or out trf 
order, and requires no skilled labour. The machine was under 
the disadvanti^ of being run by s steam engine not nnder proper 
control, but in ten minutes we saw it decorticate IK lbs. of stem, 
giving 2^ lbs. of green fibre, which would equal 11b. of dry. 
Working nnder proper conditions, we are of opinion the madiine 
with one trained man would be able to treat about one ten of 
stems in 12 hours, yielding one cwt. of ribbons, which is estimated 
to give 75 per cent., or 84 lbs. of ^fllasse* or oleanra fibre, after 
undergoing the degnmming process. 

” The Boyle process degnms the ribbons by treating them with 
cerWn simple and inexpensive chemicals, and we saw the p r oces s 
canied ont on a small scale.” 

The results in Jamaica are published in the Jountal ef Ste 
Jamcuea Agrieulturat Steiety (Vol. 1, 1897, pp. 271-272.) ** The 
snmmaiy of five tests was as follows; Weight of gnm stems 
passed through the machine, 99 lbs. 14ois. ; time ooenpled in 
treatment, 81 minntee ; weight of wet ribbons prodnoed, 18 lbs." 
Tito Oommittee added, "We think the whole prooem sen only be 
opemted sncoesafnlly on a large scale by the centsal frwtoiy 
system.” 

In a Beport issued by the Foreign Office (Mo. 2,112, Annual 
Baries^ 18w) on the tiMe of Guatemala, Ifr. Oonsii Ttuyiier 
states ttmt experimental trials have been condneted Iqr • 
Traalth j InhaWtant of that country who claims that) with a awohine 
primaisd locally, "the Bamie can not only be dcooriiealod, hot 
aloe d sg u mmed without «i»«Mgi«g tiie fibre.” It is ingfosattue 44 
cfibranoplnica on t^ merits this machine with car paatsat 
iaiHsmsliim. but, if it raaliBes the expectations of the in««Brtov,iss 
ahntl denbtlom haar more about it. 


Oaomcanm. 

icaafioaaeae than deeo r ticstc the ot«niflMAi|^ 
.or&dssatbsflfaiu. ^lssWffiie|SB 
aak "of eonvseifaffit Me into filasse ttt for jppanlaetaalb Hm 
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intricate element in the problem is the doTetailing of the. two 
prooesses, one meohanica), the other chemical. It was at first 
'supposed that the degmnming processes could effectnallj deal 
witn ribbons, from wUch they would remove everything except 
the filasse. But there is some risk of injuring this by the pro- 
longed action of chemicals, the treatment with which it is 
desirable to reduce to a minimum. Hence mere conversion into 
ribbons was thought to be no longer sufficient ; the epidermis 
must be got rid of, and the fibre as far as possible mecnanioally 
separated. But at present the tendency appears to be to fall back 
on ribbons, and this implies the existence of methods which will 
produce filasse uninjured by the chemical treatment. Great 
hopes have been entertained of the Favier process, which still 
seems to hold the field in great measure. The United States 
Consul at B. Etienne in a report quoted in the Journal of the 
Society of Arte (Nov. 16, 1894, p. 946), describes this as '*a 
chemical process of which M. Favier keeps the secret, but which 
is supposed to consist of a weak alkaline solution in which the 
fibres are boiled.*' Mr. Barraclough, in the lecture already 
quoted, says (p. 4«^1) : Manufacturers use a variety of processes 
and apparatus. As a rule, the most successful of them keep their 
processes of degumming and bleaching to themselves, and do not 
patent them.** 

Boyle Process, 

The following information respecting this process is taken 
from the Olaegow Herald (Aug. 13, 1895) 

s 

*‘Th9 Midland Spinning Company of Long Eaton claims that for 
the past twelve months it has 'hran engaged in treating and 
degnmming Ramie, and spinning the result into yams which are 
being sold in the open market at very remunerative prices.’ The 
rarocess is the invention of Mr. H. H. Boyle, and is patented. 
The China gnss or ramie arrives at the works in the form of 
ribbons or Innihret, It is passed through a series of *^"1”, or 
chentical baths, which remove the gum and subsequently soften 
and bleach the fibre. The Ramie is drawn dowly wrough these, 
clasped between two endless chains kept moving by suitable 
gearing. At the feeding end the chains Sre kept about one foot 
apart one above the other, but as they near the first tank they 
approach until they firmly grasp the bundles at ramie plae^ 
between them. As the fibre passes from one tank to another 
drains again separate and allow the Ramie to pass between rolleM, 
which are fiutoa breaking cylinders in the first stage and wringing 
rdlen in the latter part of the process. The gum is dissdved In 
the first tmk, and when the Ramie has passed the rollers tto fibre 
Is saffideaitly loosened to be pulled out tree from the woody pant 
of the bark. When the Ramie finally emerges at the end of iha 
fipporatue it is a pure white filasse, and after drying in a heMsd' 
room is mode into ‘diver.* The time oooa{ded is a little over 
five hours. The diver is gradually reduced to yam by the usnal 
foving and spinning frames, which ate exactly dmllw to those 
tor s^iudng Mlh and long-staple woolA Thus there can be«no 
^dflleally in woridng this Ramie-diver in other spinhing mUla 
with their wdinary machinery. Twines, fishing-UiMa^ nail* 
cloth are also manafactured." '\ 
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A ohemloal prooMB, the invention of Mr. A. F. B. flntnfW. for 
the treetment of CHiinagifn or Ramie ribbon* haa been mMh 
diacoMed daring the laat three yean. It U not intended to deia 
with hand-cleaned commercial China grasB, but with ^^Blaek 
Rhea,” by which is probably meant the stiff brown ribbonaf 
obtained by drying the bark when removed from the 
without any preparation beyond getting rid of the moietore in it. 
The ribbons may be stripped either by hand or by madiine. 
From these dry hard ribbons it is claimed that by chMBiiaal 
means all woody particlei^ the epidermis and gum are removed^ 
and that the fibre is delivered in the form of filasse ready for 
being combed and spun into yam. This is practically tdl the 
information so far obtainable in this country. It appears, howeveri 
that an effort is being made to grow the China grass plaivt 
{Bwhmerift nvmi\ and the Ramie or Rhea plant (B. tenacisHtna) 
in India in order to supply the raw article in a suitable condition 
to be treated by this process. The following particulars are taken 
from the Madras Wpehttf Jdati (July 1, 1896) : — 

“The owners of the (lomess process, who are represented in 
England by the Hhea Fibre Treatment Company, Limited, 
17, Shaftesbury Avenue, London, W., and in this country by the 
Indian Rhea Fibre Parent Company, Limited, Bombay, are 
]irepared to contract for the purchase of large tmantities of dried 
ribbons of bark, and in regard to this the X>ondon Company 
report 

“(a.) That they require the raw material in the shape of 
ribbons ; that is, the whole bark hand-stripped from the stem, 
thoroughly dried, and packed in bales. 

“ (b.) That they prefer ;the species Bmhmeria niwa^ but that 
they can also use the Bwhfneria tmacimma and Ban-rhea 
{Viftebrutmi integri folia). 

“(c.) That the quantities required by the London Oomnany 
would be continuous and very laige; that it wonla be 
difficult to give esmct figures, but tl^t they could do with 
10, (NX) tons to commence with. 

“ (d.) That they are at present prepared to contract at prices 
equivalent to from £10 to £11 per ton, delivered in London, 
or at £7 a ton at port of shipnxent in India.” 

Fugther purttculars may be obtained from a paUication ewHUad 
‘^Rluw^ its Cultivation, Decortication, and Baling, an(|iiihe subset 
quent treatment of the Ribbons by the (Somess Pfoomi,” Issued 
by the Rhea Fibre Treatment Company, 17, Shifteslmry 
Avenue, W. 

SVXIIABT. 

Ikav pnotical ptoUems have oonsumed so nmob time spil 
eiHnfyei the attempt to bring China gvass and Baoiie into use 
fornumilfMilringpiiii^ Notwiths tond i n gall tlmeagpenditto yn 
of nteohanleal smll mA inTenthe abUtty, the oonehwdtoitonisril 
be evaded that we tie stiU as teeff as ever from beta 44o hi 
piaoanpon the mariM a Ibidied produot wUsh wUl effegiMlir 
compete with sUk, flax, and the bettor qualities of cotton* 
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The plantB can be grown with the greateat eaae. But when the 
problem of treatment la aolved, the anpply of the raw material 
will be limited to warm oountrlea. The oultiTatlon of China 
graaa in temperate regiona will never be ablede compete ancceaa- 
fuUy with &at of Ramie (or perhapa of China graaa) in the 
tnmica. It ia known that when ribbona can be produced 
*aumoientiy cheaply, theae can be degummed and turned into 
fllaaae at a amall coat. The whole queation then atill tuma, aa 
in 1888, on the production of ribbona. We are atill waiting for 
a decortioator which will not merely turn out ribbona fit for 
further manuf^uring proceaaea — ^that haa been aocompliahed — 
but will turn out, aay, half a ton a day at a amall coat. Till 
thla haa been found, the planter cannot profitably deal with 
hie crop, and the degumming proceaaea now alnioat entirely 
dependent on hand-cleaned fibre from China are paralyaed for 
want of a aupply which will allow the finiahed product to 
compete with other fibrea. 

The ribbona muat be auaceptible of being delivered to the de- 
gumming ftustoriea at a cost not exceeding £7 to £9 per ton. 
Thia would pay the planter if he had a decorticator which would 
enable him to prepare the ribbons at a cost which would leave a 
profit. At present he cannot produce ribbons under £18 to £15 
a ton. 

Then the degumming processes should turn out filasse at a total 
coat of £36 to £40 per ton. At this price the demand would be 
conaiderable, and a large and prosperous industry would result. 
To put the position in other words, filasse must be put upon the 
ma»et at about Ad, a lb. To use the words of one of the speakera 
in the discussion at the Society of Arts, ** unless it could be 
brought down to something like the price of cotton or flax, i{ was 
impossible to make any profit out of it.'* 


DCXZm.-DSCADBB EEWSNBEB. 

Plavtabum Novabum XV Hebbabxo Hobti Biqii Oonhbbvatabuu. 

DSOAOBB ZZXL-ZZZm. 

301. Pellaealyx symphTodiiou, fHoftf [RhlBophoree] ; diteo 
breriter tabalow Bublobato atqne gtaminniu aerie epipetala in 
Idbnlonun spicibaa altera Inter loboa ad baain diaoi inaerta 
inaignia. 


BamuU fnlTO-hirtelli. FiMa oboTato*oblon|a,abriipte obtnaeane 


aonminata, baai rotnndata, 3^ poll, longa, 3-^ poll: lata, 
glandakao^entienlata, anpra pilia minnria fngwibna «oIltarila «ri 
panoia faarionlatia e taberonlla albidia ortla oonapena* Ipfra 
mdninento rimili laxo aed robnatiore dintiaa peraiatente inatmota, 
aarria admodinn pronma dnotia Otrlnqne droiter 6; pe^na 
oraaalnBOiUna, 4-6 Un. longna, liirtellaa,demnin glabratna; attnqla 
ebtOBB, denae tnlTo^tomentelba. ^on$ aolitarii Td pbad. 
btanrlaaiine faaotodlati, 5-6-insri ; p^loelll faho-Urtell^ flmboa 
MoilDiigl. (Mifx oain]iaanlato-tabitloBn% 4-4( Un. tpngaa 
fBiTO^rfrtdlaa ; leU triaagnlarea, fnbo triple ve) nltv, brayforaa 
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Prtala alliA, obovAUMtMoiisB, ob atigtaua Mipame InflacM ip* 
brIBiterai wboDonUate, 4 IP. longK, KriTo-pUMoanltab Dtttm 
tiilmk8w,^ma.loiifa%niblob«tiM. fffmiii'nn bitfiriilt. Inwyiww 
aupn d«ampte ; iUiBMoP wiintma- 

Bosrao. Sarawak, Fanknln Ampat, HavUand, 2jS06. 

302. JaamPnm nitidam, 8kan [Oleaeen] : ex a^Qnitate J. bfflirfi, 
Wall, et J", nUitrtplinervia, Blame. 

Bamtih graoilee, eabliliter pabeecentee. .Folia aimpOPa, 
oppoaita, elliptieo-lanceolata, apice breviter acaminata, ban aab> 
caneata, nitida, anpra viridia, glabra, aobtna pallidlora, pawe 
pilnaa aolum ad ooatam, venia pnmariia 3, 2-3 poll. Icmga, 
polL lata : petiolaa lin. longnB,denae piloana. Cynue paocifmaik 

lamoloe brevea terminantea. Florea fiagramtiadml ; pediodU 
4-5 lin. long!. Oalyr piloana, tnbo qnam dentlbna breTlow, 
dentibuB linearibna recnrvia 2 lin. lonf^ alba, tnbo 

angoato }poli. longo, lobia St-ll hnmri-lanceolatia qnam tabn 
paulo bTOYioribna. 

Adxiraltt Iblandh. Importwl b) Mr W Hnll, of Ghelaaa. 

303. Maoroaeepia elliptiea, N. E. BrowM [Aaolepiaden] t 
'M. ufifolater. Karat., ailinia, coroUe tnbo mnlto brrTi<n« differt 

Caulet Tolnbilea, longe hiranti. Folui (S-7 poll, longa, 4*4} p<dl. 
lata, elliptiea, cnapidato>acamlaata, baai cordata, anrionlia im* 
bricatia, ntiinqne Tilloaa, longe petiolata. . UmhaUa bieriter 
ydnncnlntaa, 3-10-flone. Braetecr 6-K IP. longn, ^ IP. lata, 
IPeaiea, acaminata. Peduxlh 3-4 IP. long!, biranti. Eepala 4-5 
IP. longa, 2 IP. lata, oUongo-lanoeolata, aonP. OfHvibe tnboa 
aab|dobMn8,2^ IP. longna ; limbna I polL dPm., planna, 34bbnat 
extra minute pnbeaoena, intra pnbemlna, olivaoena, fonoe TtridP 
Corona) lobi camoel, delPidei, tmneati, dorao in corolla adnatt, 
Penr^, alUdi. 

Brazil. Deaeribed from a living apecimen, Introdnced by 
F. Sander A Co. 


304. AlpPia atrobUifm, Bake/' [HdPmPea] ; a apeeHeboa 
reliqnia recedit apicia Ptoialibna piope baain canlu ImpoaittB.^ 

Oatilia foUUema elongatna. FoBa oblongo-lanoealiP fipWe 
^Uwa, donp pnbeacentia, anbpedalia, 2-3 poll. Pta. Fiortt P 
(^ida oUongia denda latemibna prope badn canlia cUi||fddt^ fita 
antheda PbraeteoUamembnmaecelaPclnai. i8piow2pidl.loB|ip 
1 mU. dlam. t biaeten ovate, paralatentea, flotibna bvavlaate 
talma Pfnndibnlarla, 2 Iul Pngna^loUa ovaUa tabonqp*, 
pRjpto. LaMtum obtnanm, dorao Yilloantn, 6 IP. longna. 

B MWW Kobvh Bouno. Boat Goaat, Vraagh. 


Mm aMM«M 1 PbU- jMMilavMM# 

Inpaaab pwnop. MriteaBi4a,gPln. MoauiOmAt^^ 

Piimip.aa i pad alP li «>• langa, tewnM g ptW w C 
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lumani bifida, valvia oonvoliitltt. MwUm .1-4 toIL lon^. 
Ovarium oblongam, obliquam, 3 lin. longam. nrianOnum 
jiallide rabrum, 3 poll, longam, tnbo brevi angipte infundibnlari, 
limbi Begmentis lanoeolatiB. Semina periantfiio triple breviora, 
antheriB lineari-oblongis. Stylus proiande trifidas. Capsula 
globoBa, 6 lin. diam. 

T7RUGnAT. Monte Video, on the banka of the river St. Lucia, 
flowering in December, Catifst^ 2. 

306. Ze|diyrantheB stenopetala, Baker [AmaryllidesB] ; a 
BpeciebuB reliquie secrionis Euzephyranthis differt perianthii 
segmentis linearibns. 

Bulbus globoBua, 1 poll, diam., tnnicig exterioribna mem- 
branaceis brnnneis. Folta erecta, anguste linearia, glabra. 
Psduuculfis gracilia, fragilis, unifloruB, 8-9 pull, loiigua. Spatka 
inembranacea, Li lin. longa, cylindrica, apict* bifida, valvia parvlB 
Bubulatis. Pvdnetlvs erect aa, Li-18 lin. longiiB. Penanihiutn 
pallide rubrnm, 21 lin. longam, tubo brevi, limbi segmentiB 
lineariboB. Stamtna perianthio triple breviora, antheris parvie 
lineari-oblongis. Stylus tricuspidatas. CajtBuUi oblonga, 2 lin. 
longa. 

ITrcouat. Monte Video, on the banks of the river 8t. Lucia, 
flowering in January, Cnntera^ 10. 

307. Hippeastram Areohavaletn, Baker [AmaryllideaB] ; a 
Bpeciebus omnibus Euhippeasiri recedit limbi segmentia oblonga 
tubo angaste infandibulari lequilongis. 

Bulbus globosus, magnaa. Folia lorata, obtusa, glabra, U-2 
poll, lata, ad basin e medio sensim attenuata. Scapus validuB, 
i^2-pedalifi. VmheUcp 4-flor8B, spathe valvis magnia oblongis, 
pMicellis 1^2 poll, longis. Penant/uum album, venis ru&is 
decoratum, 3 poll, longum, limbi segmentia oblongie obtusia 
8-9 lin. latia tubo anguste infandibulari nquilongis. Stamina 
Umbo duplo breviora, antheris linearibus. Stylm profnnde 
tritiduB, antheriB superanB. 

XjRtlGUAY, Monte Video, Oantera^ 1. 

*M)8. Hesperaloe Savyi, Baker [LUiacee-Aloinem] ; ab ff. 
yiscrmfolia^ Engelm., recedit foliia latiB medio Bubplanis, raoemlB 
copioBe pnniculatiB, pedicelliB brevibns medio articnlatlB, antheriB 
inggniB linearibuB. 

fferba acauliB. Folia dense rosulata, ensiformla, ortUMa^ dura, 
viridla, 3-4 ped longa, medio subplana, ad apiqjBii^ aoumlnatoai 
convolutum Bensim attenuata, margine bmnnm flUa oojpioi^ 
dqjeotis. iVffu»icTi2MB(panicula inclusa) 12>pedRlla; rattd 
1-2-pedales ; pedicelli breves, erectly fksciculati, me^ arHouli^ 
brazen parvis, ovatas. Psrianthium oblongam, viride, 8-Jk Ui|» 
longam, segmentis oblongo-lanceolMB, facie albia venta qralirlt 
viridiboa percuraia. Stamina perianthio paulo breviora, antherii 
Unearibuo, fllamentis applana^ Ovarmm ampulbaforma, in 
Btylum bretem ereetum attenuatum. ^ 

OaUfobsia f BeoeiVed with a deacripiiou from Hr. JABai4 
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309. VoaoMOidui aBllona, Baktr [LiliacMB-AUlMi] i • 
qwetobw nliqais noedit pedunoolo bnvi unidoro. 

BtMtu globoene, 6-8 lin. diem., tnnicia exteriorlbne branaofai 
membraiiMma, interioribni BQpn oollnm prodocKe. Folia 6-8, 
gynanthia, fdloata, aogneto Imearia. giabn, 2-3 poli. long*. 
Poduneulm anifloroB, enotne Tel eorratne, graoilie, l-l^ poll, 
longaa. Spatha membnnBoea, alba, 4 liu. longa, deonnm 
cylindrical ennom bifida. PediaUtu 1-1^ lin. longm. /Wmiii* 
Mtum campannlatnm, album, 3 lin. longam, Begmentis oblongo- , 
apathnlatie obgcnre viridi-carinatia Stnnuna perianthio diatlncte 
brerion, antberia parria atramlnela Stylut ovario oqnllongiia. 

Uruouat. Monte Video, in Oampoa near the city, Cantera, 20. 

310. Fimbriitylia Woodrowi, C. H. Clark f [Cyiienoeie] ; Mmil- 
lima et ex affimtato F. yeminahr, Knntb, Americae inoolv, aod 
nnce trabocnlata differl 

Herhn glabra, tenuia. Katlur flbroaa. Cuhm noapitoai, 1-2 poll, 
long!, apice j-angulati. Folvt tenuia, 1-2 poll, longa, 4 lin. late. 
UmbMa auboompoaita, oondenaata, 6 lin. lata, K-lK-ateehya ; 
.apicule mpe geminatiB, 14 lin. Inngn, 4 lin. lataa, fiO^flona; 
bractea ima umbellam pauIo auperans. wuma nndiqne imbri* 
cate, naTicnlarea, bnmnen, carina tiridi exenmnte. Styhu 
3-fidnB. Nhx obovoidea, trigona, longitndinalitor atriate, inter 
■triaa boriaontaliter trabMulata, alba, tuberculia paneia intmdum 
ornate. 

India. Bombay ; Bhandalla, Wondrmr. 


811. Klfoutliiu oligMtaeliynf, Stapf r<4mniin«B>Andropo- 
gottOB] ; habitu apeciminibua maoria 3t. »udtpeit», flriff., 
Mmilia, aed glnmia aonminatia diTorana. 


Oulmi giacillorea, pUra 2 ped. longi, glabri. Foitomm tmgiiUB 
teretea, prope os piloan, ad nodoa aericeae; lignlui brariarime 
(filiolatn ; Imiue e bari aubrotnndata linearea, tenntter aontetae, 
5-9 poll, longn, ad 3^ lin. late, (ilanw, anbtua pllaatL 
Bunta glabna, ma^nibua aoabria. Panicula ad moemoa 2-8 
mduote ; rhaohla communia ad 1 poll, longa, eompnMi^ pnite 
nodoa |dloaoa glabra ; laoemi ad 34 poll, longi, blotter 
onhti, 8-10>nodi, tajdflori, aubatneti, artioulia 3-4 lin. hmgia 
rialariat pedioelli longioreaad2-3 lin. longi, annnmpanlodilatetf. 
Aateuto lanoaolate, 3^ lin. longe, palltde, piloa innoluciaiitea 
aAldoa Tol pnipuraaoentaa aqnantaa ; gluma i. eximia Jaenminatei 
bbh o tat a , in oarinia aub apioe oiliate, fan nbiqiw vilUp ifkdtem 
enadentibna obtaote, frmarria, nervia prastar oariaaloa inftit 
wtoten oiaanidia: ii. almilis, tenuiaa aonminate, 8<«arvia t 
iA. pNongw lamoaclita, ariatnlate, l-nenla, maiginlbna oBiMIti 
tt,lbtewi4ldaiign, minute bldontnla, 24 lin. lonoa, anpamo rtlUiik 
M tMmrfla, ariate aeahenla 7-8 lin. loneu ; pafaa pa^ 

gtebna. BkwMMM 8 1 


Mhaim I 


hoflriini, aupatna oBlate. 

iKjthiKii llta., Mmeo, 

m 
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:U2. IriaBtliiui ftinnoMBiiii Sta^if [Omninee-AiidropaKonett] : 
ErianOw fastigiaio^ Nees, Bimilia, Bpioulis minoribuB et glama iv. 
ciliata et Btaminum numero (2) distinotnB. 

Oulmi Bubrobaati, 3 ped. alti, multinodea, Bumma parte ezoepta 
glaberrimi. Foliarum vaginsB ore fimbriatsB, ceternm glabw* 
rimaa ; ligulaa brevisBimaB, troncataa, oiliolatee ; lamina lineareB, 
hasi vix angastiores, ad 1 ped. longis, circiter lin. lataa, mar- 
giniboB BcabriB exoeptia leTes. Panicula olilovato-oblonga, e 
racemis 15-20 composita, ad 6 poll, longa ; rhachis communia 
ad 3 poll, longa, secundum angulos ciliata, racemis infimis paulo 
brevior ; racemi sessiles, erecto-patuli, ad 5 poll, long!, flexuosi, 
graoiles, albo-yel subroseo-villosi, multiarticulati ; articuli pedi- 
oellique flliformes, 1-1 j lin. long!, pilis duplo longioribus ciliati. 
Spicules aesaileB lancoolatee, H-lf lin. longa*, spadices quam 
yilli involucrantes 4-plo longiores ; gluma i. chartacea, suba- 
cuminata, minutissime bidentata, carinis aupeme ciliolatis, in dorso 
medio longe pibisa, inter cariuas marginesque teuuiter l-nervis ; 

ii. chartacea, lanceolata, acuta, longiuscule ciliata, S-nervis ; 

iii. oblonga, obtusa, hyalina, ciliata; iv. quam ii. duplo brevior 
lanceolata, hyalina, superne ciliata, ex apice subintegro aristata, 
arista gracili pdlida 3 lin. longa; palea minuta, subrotunda, 
apiculata, hyalina, evenia. LidicuJvp glabras. Stamhui 2 ; 
anthene } lin. longas. Spicultp jwdicellaUB sessilibus paulo 
minores ; gluma i. ubique longe denseque pilosa ; ii. in dorso 
pilosa. 

KoRMOSiL. Taiwan, Apes' Hill, Plagfairy 314. 

This and E. fulvmy Nees, collected by Dr. A. Henry, near 
lohang, Patung district (No. 5115), ure the only species known 
from Chinese or Japanese territory. 


313. Bpodiopogon Beooai^ Siapf [Oraminece-AndropogoneiB] ; 
inter Spodhp^anem et Enanthum intermedins, ob ramos graciles 
et glumam I. hand manifeste carinatam priori adnumerandus, 
et, si divisionem generis a Haokel propositam accipias, juxta 
8. {PUurachnen) dnUumy Hack., ponendus. 


Oulmi robusti, ad 4 lin. ciassi, glaberrimi. Foliorum vaglnn 
glaberrinuB, quam intemodia paulo breviores ; ligulss. breves, 
rotundaUs, firme; laminss e basi angusta lineari-lanoeolato 
setaoeo-aentata), ad 0 poll, longas, ad 9 lin. latas, flnnss, 
glaberrimas. Panicula ad 8 poll, longa ; rami solitarii, gradlea, 
basi longe nudi, inferiores ad 1^ poll, longi, ad nodoB barbati ; 
raoemi breviter vel brevissime pedunculati, pauciurticolath . 
faninneBoenteB, gilbo-villoai ; rhachis fngUlliim; euticuli 1-14 ' 
Uu. longi, nt pedioelli paululo breviores daVati, ddwi eel 
spane pUoBuli atque apice breviter ciliati. Sj^cuSb MeHas 
lanoeolate villis involucrantibus paululo breviorcB ; gluma i ' 
eUonga, obtuBS, circiter 2 lin. longa, apice Bubhyaiina» pneter 
mmgiiM oiliolatoB glaberrima, nerviB 4-4! subasqualibus vel 2 
latendibiiB paululo longioribuB et validioribus vlx oarina^* 
ttbui nee medio nervo dJstincto ; ii. Imcedato-oblonga, subamliL 
S-nervis, maiginlbuB breviter ciliatia ; iii. precedent! almilia sod 
latioret paulo brevior; it. oblonga, U lin. longa, ad medimq^faUoba, 
lobis dentioulatis arista ad 5 lin. Tonga ; palea lineari^oblonga. 
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ciltetiL IJ- lln. l<mga. Lodindm glabra. Anth$r(» vix 1 lln. longsB. 

pedieeUatm aesallibas ^milea, sed nervi s^nmartim L| II* 
et ill. orebriores. 

Sumatra. Highlands of Padang, Beccan\ 398. 


314. Diplachne Qataorai, Htnpf [(lTaminea)-Fe6tuceie] ; hIHuIh 
/>. 8erutina\ Link, sed panicnla* ramis graciltihiis spicnlas tantani 
3-2 diatincte pedicellate gerentibns vel spicula solitaria terminatia 
atqne glnmifi fiorentibiis B-nervibns distincta. 

Herha laxe ciespitoBa, ad 2 ped. alta, innovationibns abbreyiatis 
dense foliatis. Cnlmi graciles, multinodes. Folntrinn onlmormn 
vaglnuB arcta3 quam intemodia panlo breviores yel longiores; 
ligulflp ad seriem ciliarnm minutarum reductffi ; laminas patnla, 
breviter lineari-lanceolats*, acutae, 6-10 lin. longie, glance, 
asiernle. Panicnhi laxa, 2| poll, longa ; rami infimi ad 1} i>oll. 
longi, spicnlas 3-2 gerentes ; ceteri spicnla solitaria termmati ; 
pedicelli spicnlas wquantes. Spicttlcp ad 5 lin. longe, 4-6-flora ; 
rhachilla minute hirtella ; gluma i. lanceolate, acuta 1^2 lin. 
longa, hyaliua, 1-nervis ; ii. similis, sed magis oblonga et obtusior ; 
glume florentes ovato-oblongas obtuse, obscure emaiginate, 
2^ lin. longe, glabre, pallide virides, apicem versus sssplus 
purpurascentes, S-uerves, mucronate. 

India. Chitral, Warai, 4S00 ft., Ohitral Reiief Exped*^ 1895, 
17626, 


315. Alsophila Henrji, [Filices-Polypodiaoee] ; ab 

A. OfdhatHi\ Bedd. (.4. ncottiana^ Raker) recedit sogmmitls 
ultimis duplo latioribus distincte dentatis, venis 9-10-jiigis, 
soris majoribuB medialibus. 

Caudex 5-20-pedaliB. Lamtna ample, tripinnatlflda, modice 
Anna, utrinque yiridia, glabra ; pinna* ublongo^- lanceolate, 
2-2^-ped. longe, 9-10 poll, late, rhachibus castaueia facie nilosis 
dorso nitidis ; pinnule lanceolate, sessiles, inferioras 4^-5 poll, 
longe, 12-14 lin. late, profunde pinnatifide ; segmenta tertiaria 
lineari-oblonga, dentate, 2 lin. lata ; yene segmentonun 9-10-jqge, 
perepieoaa, erecto-patentes, omnes pleneque simplices, tnferlorBS 
intmdoin furcate. Son snperflciales, globosi, inter ooctain et 
maiginem medialeB. 

China. Tnnuan ; foreets of Mengtae,alt. 4000 ft, S0nty^ll45L 

816, DayiUia (Humata) platylepiB, Baker; [niiceihPo^- 
podUoee]; froodibns D. cariarimuu Smith, aimOis, reoMlt 
radudo late orbionlari marginlbua Ubena. 

Bkinma gneile, late repena, epigenm, paleis lappe o lall h i 
niMibranaoeia ascendentibQB fermgineis demnm aftidia daripe 
yeatlt&m. Lamina deholdea, 9-10 ^1. longa, coriacea, nMiim 
idabia, fhachlbte angnate alatta ; pinne Inflme rellMla mam 
mjorea, trinlnnatiflde ; plime et plnnalebaal infeiorf wi ienitB t 
aagmenta nUbna pieya, ine^iiallter oUonga, obtun i emm 
mentornm fttreate ; p^olna nndna, palllde bnumettii 6^ pttL 


a?o 
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lonffos. 8ori globosi ad dentea olUinaa eoUtarli. Indtmum 
orbiddaroy ohaftaoeain, peraiatena, glabraniy | lin. dlam.^ baiti 
affizazn, marginibna liberia. 

China. Yimzian ; Mengtae^ on rooka, alt 1800 feet, Htnry^ 
10088. 

317. Adiantniii myrioaormit Baker fFilicea-Polypc^iaoee] ; 
habitu omnino A. peiato^ Linn., simfle, reoedit aoria parvia 
globoaia, indnaio reniform! peraiatento. 

Lamina pedata, 8-9 poll, longa et lata, chartace^ ntrinqne 
glabra, intenae glauca, rhachibua gracilibua nudia uitidia atro- 
caataneia : aegmenta primaria 10, erecta, lanceolata, pinnata, oen- 
tralia 6-8 poll, longa, 10-12 lin. lati^ exteriora aenaim minora ; 
aegmenta ultima crebra, aubaeaailia, triangularia, mafgine auperiori 
crenato fertili, marginibua inferioribua ei interioribua rectia 
aterilibaa ; petiolua 6-7 poll, longna, atrocaataneua. nudua, nitidna. 
8ori ad aegmenta inferiora 4-^, globoai. InAtmum reniforme, 
Annum, giabmm, ^ lin. diam. 

China. Yunnan ; aouthem mountaiua of Mengtae, alt. 6000 ft, 
flenrg, 9266. 

318. Hephrodium (Laatrea) Oreaghii, Baket' [Filioea Polypo- 
diaoeaB] ; a N. caripemi^ Hook, reoedit venulia 7^-}ugiB, induaio 
peraiatente. 

Stipiteg elon^ti, nudi, atraminei, 15 poll. long!. Frondanoblongo- 
lanoeolatB, bipiunatiAdaa, modice Armas, utrinque viridea, fttoie 
glabraa, dorao obacure pnbeaoentes, aeaqaipedalea, medio 6 poll. 
bit», pinnae multijugae, aeaailea, kmceolatie, profunde pinna- 
tlAdas, inAnue hand r^uctae, majorea 3-4 poll, longae, 9-10 lin. 
latm, aegmentia aecundariia lineari-oblongia integria obtuaia 1 lin. 
latia, venulia aimplicibua erecto*pateutibua 7-8-jugi8. flbr/ parvi, 
medialea, induaio glabro peraiatente. 

BRiTiaH North Bornbo. Crmtgh. 

319. Hej^rodium (Laatrea) diflraotom, Baker [Filicea-Poiypo- 
dlioeaB] ; oum N. undakUOf Baker, oeylanenai, rbaohidi ptinuho 
rMa aexuoao eongmit ; diflert pinnia magia oompoaltia, raaohlbiia 
alteria reotia. 

Aalra baaalea magnae, lanceolatae, ereotae, ArmulaB, brunneie. 
Lamina deltoidea, decompoaita, 15-18 poll, lon^ moUce Anna, 
ntrinqne viridia glabra, rhachi primal gracUt atramlneo nudo 
Tialde Aexuoao ; pinnae inAmae reliquiamajmea, deltoifleeB^ deAnxm, 
dialinota petiolatae, latere inferiori productae; aggmento nUbw 
ornta, obtuaa, baai inferiori ouneata ; Tenae laxaa, aimidihseB, 
i^onaet nennlia lateralibua aaoendeutibua ; petiolua nudna, gimltof 
pedalkiL Sari parri, globoai, ad baaea dentorum ultimorum ap- 
peoxfniatl. Jndtttium parram, Tlridalnm, glftbrnin, pqwirtwM, 
HnitoniM. 

OBnu. Tviuimi t Hengtn, ■oaih<4ut monnldiif, in trondB 
dt. 8010 ft, Hmrift 90S8. 
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H 80 . Pdypoliiim (Goaiopteris) itaaolq^a, Bakm* [FillcMhPalr. 
podiaoeiBl $ ad P. Ittuait$mf Colebr^ ma^dB aooedtt ; recedit TBMlta 
aoriaque 8-4-JagiB laxe dii^itia. 

Lamtim deltoids a, 16-18 poll, longa et latei, aimplioiter pinnata, 
sabcoriacea, ntrinqne Tindia, glabra, rhacbi gracili atraniineii anb- 
nudo ; pinnas lanceolatas, acnminatHp, denticulatK% breviter petiolatn, 
baai utidnqne rotundatib, mferiorea 7-M poll. Iqngib, deomum 
liu. lataa ; Venn primariie parallels, venulia aimplicibua aaoen- 
dentibns 3-4-jagi8 ; petiolaa pedalia, samum Btraminena, nndna, 
deoraum palais mag^a aqAirosia lineari-aubnlatia atrobnumeia 
prssditna. Sttn parvi, globoai, snperiicialea, 3-4-jngi, laxe dia- 
positi. 

China. Yonnan ; mountains north of Mengtae, alt. 5500 ft., 
Henry s 9038. 


321. Polypodium (Ooniophlebiom) aaperaum, lUiker [Filioaa-Poly- 
podiaceffi] ; ad l\ HubaanctfiatNm^ Blame, magia ae^it ; differ! 
pinuia paucioribuB brevioribaa, areolia utnnqae coatam ampiaaime 
nniaeriatia, aoria paucia aparalH. 

Khuoma repena, epigaanm, flexuoaum, 2 lin. diam., paleia 
Imeari-aubulatiB brunnoia dense Teatitum. Lananj oblongo- 
' lancfolata, aimpliciter pinnata, 15-18 poll, longa, 5-6 poll, lata, 
membranacea, utrinque viridia. glabra, rhacbi gracili nudo ; pimua 
infra apicem l()-12-jugd, lanceolatse, acnminatte, obacore inoiao- 
crenatffi, inferiorea lib^ aeasiles 2^{ poll, longte 4 lin. latm baai 
utrinque rotundatos, auperiorea baai adnatm ; areolaa ntrinqne ooitam 
amplBBime uniseriatm ; venm liberie, Yierapicna), laxe diapoeita^ \ 
petiolaa gracilia, nndna, 4-5 poll, loxigna. Sofu ponri, globoei, 
anperficifdea, inaequaliter aparai. 

China, Yunnan ; Mengtae, south-east mountaina, alt., 6000 ft.« 
Henry^ 9054. 

322. Polypodium (Phymatodea) aublutegrum, Baker [Fllicea- 
Polypodiaceie] ; ad P. mndmfmn^ Hook., magia accedit ; dillert 
frondibua anguatioribua aubinte^ia, aoria majoriboa oblongia 
auperfloialibna. 

BhUema epigmum, late repeua, paleia parvis lanocNdatia nigrea- 
oentibna membranacda dense veatitnm. Lamina angnste Bnooria, 
rlglde coriacea, 10-12 poll, longa, medio 2 lin. lata, ad barin et 
apioeia aensim attenuata^ facie viridis glabra, dorao ^eia miautta 
pdtidiia hnuineis eonsperaa, maiginibna obecnre repaodulii leviter 
levolntis; vena prater coatam obacura inimena; petioliio 
enlwilliis. Sori magni, maiginalea, oblongi, saperflciglea, bnUatji, 
SliiLlongi. 

OHni4u Yunnan; south of the Red Biveri idt* 6000 fh, 
0164 ox parte. 

«tt. Pal|poditai(PI«uxtfiua) dlgdraia, J?ofar [FUkaa-PM^ 
diaeoa] t ad P. aeoedii ; dUM Svti 

tiMnque 

aoUM. ■ ^ 
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Bhitoma epigiBumy repena, 2 lin. diam^ paleie lanoeolatiB 0 or- 
dide branneiB Testiium. Lamina lanoeolat^ Integra, 9-12 poll, 
longa, infra medium lft-31 lin. lata, ad aplcem aensim attennata, 
basi seoiifl Btipitem decarreos, modice firma, froie viridia glabra, 
dorao pneaertim ad coatam paroe imleaoea ; venie majorea margini 
pnne parallels ; Tennis intermedis in areolaa oopioeaa anaato- 
moaantea; petiolna anbnndns, gracilia, iS poll, longna. Son 
globosi, anperficiales, 1 lin. diam., ntrinque prope coatam nniaeriati. 

Ghina. Yunnan ; Mi-le diBtriot,4iBe/fr^, 0896. 

321. Polypodinm (Phymatodea) palmatopadatnm, Balter [Filiceh- 
Polypodiaces] ; a apcoiebns reliquia hujus anbgeneris recedit 
fronaibna palmatopedatia. 

Bhizoma epigsum, longe repena, 2-lin. diam., paleia magnis 
lanoeolatiB cnspidatia membranaceia aordide brimneia ereotia 
denae Teatitnm. Lamnuz quadrata, pedato-palmata, baai cnneata, 
10-12 poll, longa et laU, membranacea, ntrinque viridia, glabra, 
facie nnda, dorao paleia minutia brunneia conaperaa, aegmentis 
10-12 ereotia lanceolatia leviter imbrlcatia, centralibna 7-8 poll. 
longiBl2‘15 lin. latia, exterioribua multo minoribna; vens in 
areolae parvaa hezagonaa anaatomoaantea, primaris parallels 
nulls. Son auperficialea, prope coatam nniaeriati ; inferiorea 
oblong Tel lineari-oblungi, anperiorea globoai. 

China. Ynnnan ; Mi-le diatrict, Henry^ 9289. 

325. Polypodinm (Phymatodea) triaeetnm, Baker [Filioea-Pol> 
podiaces] ; ad P. fnflihimy Don, accedit; diflert rhiaomate graclli 
frondibna membranaceia triaectia, lobia lateralibua parTia ereoto- 
patentibna. 

Bhizoma epigsum, repena, gracile, paleia parria linearibna ap- 
preaeia aordide brunneia Teatitnm. Lamhw deltoidea, triaecta, 
10-12 poll, longa, membranacea, ntrinque Tiridia, glabra, lobo 
terminal lanceolato intcgro deoraum 1^21 lin. lato ad apicem 
aenaim attennato, lobia lateralibua multo breTioribua erecto- 
patentibna; Tens primaris pai^lels, erecto-patentea, mugini 
psne products ; Tenuis intermedis in areolaa copioaaa heiagonaa 
anaatomoaantea, Tennlia liberie include ; petiolna gracilia, nudua, 
4-^ poll, longua. Son globoai, auperfioialeB, ad coatam oontlgui, 
utilnque coatam nniaeriati, inter Tenaa primariaa aolitarii. 

China, Yunnan ; Mi-le diatrict, in wooda, Henry^ 989L 

826. Polypodinm (Phymatodea) trigloaanm, Baker [Filioea-Poly- 
podiaces] ; ad P. tnfidimy Don, accedit ; dilFert liondllnui 
ohartaoeia triaectia, lobia lateralibua magnia ereoto-patanttbua. ^ 

Bhizoma repena, epigsum, paleia parTia lanoeolatia naem* 
branaoeia ferrugineia denae Teatitnm. Lamhtm deltoidea, trlaeeta,* 
pedalia, obartacea, ntrinque Tirito glabra, facie nnda, dono 
pallidiora, paleia paucis appreaaia membranaceia atro^bruimeia 
peltatia Tel oTato-onapidatia conaperBa } Tens primaris parall e ls 
erecto-patentea, margini pame products ; Tenuis Intermed^ In 
areolaa parvaa hexagonaa anaatomoBantaa, Tennlia llberia fawl^a 
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Mpe prodaetts; petioloB Babnodna, giadliB, brannflaB, iwdftUB. 
Sori parviyoblongi, saperflcialeB, atrinqne prope ooltsin nnueilatl, 
inter yenas primoriM solitarii. 

Ohina. Yannan ; district of Ml-le, in monnbdn foreats, 
Henry^ 9953. 

327. Oymnofnmme (Sellignaa) pentapbjlla, haktr [Fllicee- 
Polypodiaoes] ; ad G. fUiptiram, Baker, arete aooedit ; diflert 
pinois paacioribne latioribns, Boris brevioribus ab ooeiain et 
maiginem r^otis. * 

Rhisoma epigasam, repens, paleis lanceolatis erectis Bordlde 
branneis dense yeBtitum. LfONino deltoidea,Bimplioiterplnnata, 
8-9 poll, longa et lata, ehartaeea, ntrinqne Tiridis, glabra ; pinne 
bijnge, lanceolataa, Integra, medio 15-18 lin. late, e medio ad 
baidn et a|doem seneim attenoate ; vena in areolas oo|doBBa 
irregnlareB hexagonas anaetomasantee, vennlis liberie InclnalB 
prodnotie; petiolns gracilis, nudns, 8-9 poll, longns. Nori lineares, 
ereoto>patente8, laxe disporitii, nniseriati, inter oostam et marginem 
mediales. 

China. Yannan ; Mengtze, moantains, alt. 6000 ft., Hmry, 
9033. 

.328. Antrophyom stenophyllun. Baker [FUices-Polypodiacee] 
ad .4. Uneatum, Kaulf., magis accedit; differt defectn costa 
ceutraliB obyies, et soris lineas 2 longas formantibns. 

Rhizwna breviter repens, paleis oyato«lanoeolatiB uigris clathratis 
vestitom. Lamina Integra, linearis, 4-5 poll. long% medio 3 lin. 
lata, ad apicem et basin sensim attennats, subcoriaoea, ntrinqne 
▼iridia, facie venis elevatis plicate ; vena verticalae, rare anastomos' 
antes; petiolns sabnollna vel breyissimns. Sori aapissime 2, 
paralleli, yerticnles, immersi, raro anastomosantes, ad apicem et 
basin iMnimw hand prodneti. 

China. Yannan ; on rocks, Hsinkai, Red river, Hmry^ 9607. 


329. Antrophynm obovatnin, Baiur [Filices-Poljpodiaoea] ; 
baUtn ad Blame, aooedit ; sorts in oanaUbnaangnsUs 

yerttoalibos immersis reoedit. 

Shmma breyiter repens, paleis snbalatis norvis tHimneis dense 
yestitnm. Lamina oboyato-ooneata, onspidata, 5-6 poU. loqgB, 
medio 2-4 poll, lata, eortacea, ntrinqae yixidis, gtabna flais plMa 
yatiosltbaa ragoea,dinddiosaperl«i rotnndata, ewspioata, dimidio 
inferiort onneata ; yena primaria yerticales paadleli^ aape anastp- 
moasates; oosta uolla; petiolns nnda% intardnm semipadaUs. 
Stri Immersi, ad yenaa deonrrsntes, ad aptosim et basin 

lamina band prodnoH. 

CHOfTA. Yannan ; Hengtae, on rooks in monnWn f orests^ alt. 
M00ft.,2r«ify,9158A. 


880 l AsNStttbia (BaphscliMfnrt yuns _ . 
Pblypodiaosa] i ad A. tftgmateUfuhmt Me, 

TInnhUNs linssslbaa ad anmginem ] 
taelallbas prafnnde atellatbn fiasis dl 
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RhiMuma breyiter repens, paleis lineari-sabiilatb CMtaneie 
erectb dense veetitnin. Lamina, BtariVn eimplex, linearis, snb- 
omriaoeBy 6-8 poll, longa, medio 5-6 lin. lata, ad ba^ et apioem 
sensim attennatay ntrinque yiridis fflabra, paleis minntis peltatis 
paUide bnmneis jirofimde stellatim fiaeis decoiata, margine paleie 
mlnatis oyatis membranaceie pallide branneie ciliata; yenss 
immersaB, obeciine,erecto-patente^ simplices yel furcatsB ; petiolus 
12-18 lin. longue. iMtnmn fartths 5-^ poll, longa, medio 3 lin. 
lata, per totam faciem inferiorem eorifera ; petiolua 4-5 poll, 
lon^. 


China. Yunnan ; Mengtae, on mountama, alt. 5U()0 ft., 
Hmry^ 10310. 


DGXXIV.-HISCEliLANEOnB NOTES. 

Her Majesty's Ooyemment, haying determined to adopt the 
recommendations of the West India Commission (see KewBull^lta^ 
1897, pp. 401-402), the necessary supplementary estimate was 
pamed by the House of Commons otf August 2. It had been 
dedded to constitute for the purpose a new Department, to be 
administered by an Imiierial officer, to be styled Commissioner of 
Agriculture. The post has been offered to and accepted by 
D&. Mobbis, the Assistant Director of the Royd Gkurdens, who 
had accompanied the Commission as expert adyiser. The head- 
ouarters of the Department will be at Barbados. In the course of 
me debate the following remarks were made by the Hecretary of 
State for the Colonies, and by Sir Edward Grey, who had been one 
of the Royal Commissioners : — 


Extract from the Times , August 3rd., 

Mb. Ohaxbbblaik : The ground proyisions upon which the 
^ide liye are not in the West Indies exchangeable products. In 
Jamaica the peasant proprietors exchange their products with the 
labourers on the sugar estates. If the sugar industry in the West 
Indies were destroyed, the peasant proprietors would be totally 
unable to exchange their piquets. Although it is most desimUe^ 
as far as possible, that the peasant proprietor diould beencoura^i 
it must not be supposed that that would relieye ns from difflemty. 
U sugar were to fail we should sidll find the population in great 
difBicalty and distress. SUII, we are doing all we possibly can in 
rspud to thismatter. We are seeking speciaUy for aooominodidd^ 
at 8t Vincent, and in other colcmies in which we haye Grown 
lands we haye directed the Ooyemment to do everything in Ibsir 
power to enable the labouring population to establtah ttemsalms 
on sm terms on the land, and to reportany suggestions they nep, 
make m matter. The second suggestion of the Royal Oeittp' 
mlsaion is mnoh more important,^that we should seek as far es 
poBsil^ to subetitnte partially for sugar altematiye industriea. Vo 
doubt there is some euoouragement to belieye that in tho future, 
St ahy mte, tUs may relieye the strees of the sttoatton, and, 
indesoi it will be the only hope if undSr any oircumstaneei tte 
onUlyatton of sugar were abmlutely to fail. But, aa 1 haye taM, 



tfw Bojid OommiMioii themielvei point out thit mj oltoiBiit to 
flatetitnte othor indoBtarioB for Bngnr most be a elow proeoHi Mid 
mast proceed with the greatest caution. It is not easy to entend 
indefinitely the prodn^iun or sale of any pardcniar plant or 
produce. In the first place, it seems as though nature revenges 
itself in some way or other, because almost invariably the acwm 
is followed by some kind of disease or pest by which the indni^ 
is hampered and damaged, as with the coffee in Ceylon, and 
other indastries. Not only that, but, as the demand in ail these 
cases is limited, if you increase the production too rapidly you 
destro} all profit in connection with it. Still, wo are teuna to 
make the cxj^riment, and we may be encouraged by t^ 
success attending the experiment in Jamaica, which was at 
one time an almost exclusively sugar-producing colony. At 
present only 18 per cent, of Uie exports of the colony are 
in sugar, the other exports being made up of fruit and 
other tropical productions ; and we may agree with the recom- 
mendation of the Royal Commission, that everything dionld be 
done that can be done to promote a better Imowiedge of the 
industries likely to be sucoesrfully carried on in the West Indies 
and any other colonies where possible. The obstacles in the way 
are, in the first place, the ignorance of the population — ^thelr 
, technical ignorance of cultivation of this special charaoter^and 
' the lack of communication. The fact is that the West Indies are 
separated, one island from the other, and all from &e great 
markets of the world, only being related to them by communi- 
cations which at the present time are very alow, imperhot and 
unsatiafactory. Where tropical produce is concerned speedy 
communication is of the first importance The recommendations 
of the Commission in this were twofold. In the first 

instance they suggested that a special public department should 
be establidied dealing with ail questions of economic plants 
and botanic stations in all the islands — ^we propose to adopt 
that suggestion— and that this establishment should be placed 
under tiie direction of Dr. Moms, Assistant Director at Eew, 
who is marked out, as 1 think anyone who knows anything of 
Kew will admit, by special qualifications for an important pciiUon 
of this kind. Not only has he all the scientific and other know- 
ledge in the possestion of the authorities at Sew, but also qpeM 
aoqufiintsnce with the West Indies, and If those other industries 
arc io be successful there is no one more capaUe of doing it than 
Dr. Itorris. In order to cany out this scheme, whlA ov^e 
enflrdy to the Royal Commiseion— because, except in detsU, 

I know no way of improving on their recommendatien— we mk 
for a grant of £4,5110, all the money we ean q^d fiuring tte 
pr e s ent finan c ial year. But we estimate that the annual ehaifie 
will be £17,500. That will be the future demand, and It ttMk 
eontlnite if the experiment shows a prospect of snooeel until the 
Oehmim are once again placed in a self-supporting condlttoti, fh 
Ssniieiitmi with this there is another recommendation ifUek li ill 
«Mal impoiiiiice^ and that is that oommunication between lie 
idbada Md the nnAets diould be greatly lamovscL 
l» etliWlA oommnakitioD untdi.' Vt’ 

|n:,qM to ooHUIoli • liae of rteomen* to cony frott MtlBt < 
So htuOk iu4 Kew Yorit, oiid, If pod^ to MoWMSSr 



oommonlcation between Jamaica and London, where at the present 
time no hu^e fmit trade haa been eBtablished with the West 
Indies, bnt where there is a market of almost unlimited extent if 
only oommnnication were satisfactory. We dso propose, for the 
sake of the islands generally and the peasant population, that 
intercolonial communication should be established -^fortnightly 
communication — between the different islands. The sum we ask 
under tins head is £5,000 for the present year— «11 we expect to 
spend daring the financial year ; but, as f^ as we can at present 
say, the probisible estimate of future expenditure is £20,000 a year. 
As regards both grants and other grants which we ask from the 
ImperW exchequer, I have to point out that it is absolutely 
impossible for the Colonies to b^r the cost under the present 
circumstances. We hope they may be in the future self- 
supporting, but at present it is absolutely impossible for them to 
do anything for themselves. If these grants were thrown on the 
revenue of the Colonies the only result would be that their deficit 
would be increased, and we should have to ask for an increased 
grant in aid instead of a grant in aid for communication, agri- 
culture, and technical instniction. The advantage of taking the 
whole matter into our own hands is mat we sbsJl have it under 
our control, and we shall not be hampered by local jealousies, and 
shall be able to introduce somethii^ like a general scheme, which 
would be impossible if local Legi^tures in each case had to be 
consulted, and local jealousies were brought into play. I regard 
the whole of this cost as being an expenditure intended to relieve 
the Brittsh Oovemment of future chaiges. The object is to assist 
the West Indian Colonies in every ]> 08 sible way to provide 
alternative industries to sugar. If it succeeds the Colonies will 
again become self-supporting, and if it fails I am bound to say 
that we, at all events, are unable to suggest any other alternative. 

Bir Edward Obey said : Part of the vote is a grant in aid 
of the agricultural department, and I am exceedingly glad to hear 
thid Dr. Morris is to be in charge of this departoent. He will 
bring to the dischaige of his duties a knowledge of tropical 
produce, the possibilities and conditions of the cultivation of that 
produce, which 1 do not think can be surpassed by any one. He 
will bring to the administration of the department the greatest 
ability, energy, enterprise, and devotion to work. His knowledge 
and assistance in reference to the prospects of the islands were of 
the greatest value to the Commission, and I am sure his work at 
the head of the department will be of the highest value to the 
islands, and, should the appointment become permanent, will be of 
inoreosiug value year by year. So much in regaid to the'/TsrsonnsI 
of the department The object of providing alternatives of oulti*' 
vaUon is referred to in the report of the Commission. Tkwfii 
we maygive relief in a pecuniary form we cannot be conten^grith 
that We ought to take what steps we can to restore proqiNeiftfty, s 
that rdiet may become less necessary every year, and as sow as 
possible cease altogether. That is the object of this part of the 
vote, ibat in the islands where the sugar industiy has ahnost 
disappeared, or is likely to do so, an ^alternative industry m^y be 
created. In some of the islands there is a possibility of doing that 
at pfesent, and in Jamaica, to whidi the hoil. mambw for 
NofmimptoQ referred, alternative cultivation has savea^ the 
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aitnatioB, thoii|^ it haanot raatored prosperity. The hm. member 
for Narthimipton haa noticed this, and he seemed to think that what 
had been done in Jamaica might be done in the other irfawiV . 
Bnt it ia impoaaible for the smaller islands to do for themsalres 
what Jamaica has done. A first neoessity is to hare good 
commanication with markets, and this the smaller islands have 
not. Jamaica is a larger island and the industry is more eztenslTe 
in proportion, and there are easy and cheap means of communi- 
cation. Dominica, St. Vincent, St. Lucia, and perhaps some of 
the other islands are just os suited to the growing of the fraits 
which have been to the advantage of Jamaica. But at the present 
moment, the situation is that no one will attempt to grow the 
fruit because they could not send the fhiit to the market, and no 
one will provide the steam communication because there is no 
fruit to bring away. What is essential is cheap and rapid freight, 
and that steamers should call regularly. The object of this vote 
will be to provide steam communication, and to encourage the 
growth of produce. 

The following correspondence records the circumstanceB under 
which Dr. Morris's long and useful connection with Kew 
terminates : — 


OOLONIAIi OPPICB to OFPIOB OP WORKH. 

Downing Street, August 4, 1898. 
Sir, 

I AM directed by Mr. Secretary Ohamberiain to request you 
to inform Mr. Akers Douglas that the House of Commons having 
made provision for the new Agricnltnral department In the West 
Indies, Dr. Morris has been definitely offered, and has definitely 
accepted, the post of Commissioner of Agriculture for the West 
Indies. 

It is proposed that he shall vacate his present post and enter 
upon his new duties on the Ist of September next. It is under^ 
stood that this arrangement will be convenient to the Director of 
the Royal Gmdens, and Mr. Chamberlain trusts that it will meet 
with Mr. Akers Douglas* approval. 

I am, etc^ 

The Secretary of (Signed) C. P. LUCIB. 

The First Commissioner of Works. 


OmoB OF Works to Royal Oardbns, Kmw. 

Tbb Dibbotob of Kbw, 

Thb q[>pointment of Dr. Morris has now been oiBotsIly 
oonflnned. 

The First Commissioner regrets the loss of Dr. Morris* Yriosble 
servioeBi but is glad that they will be retained for the furtheisose 
of objects most inqiortani; to the State, although beyondi the sph ses 
of tUs Department. 

Angust 14, 1898. B. B. B. 


Mia David Tairiook, at nteaent naab-fsMMm to theempleg 
tf the Boya) Oaidens, has been igppalnted by the gjaesbrny^Mf 
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State for the Ooloniee, on the reoommmidKtlon at the Com* 
ntatalonw irf Agitoiittnre for the West Indiee, Beaideiit Agii* 
oeltnnl Inatmetor to be attached to the Rotanie Station at 
IKnidalea. 


OdUmitl Wo(k of Xew.— In the cooroe of the ^bate in the 
Honae of Commons on Antfast 2, the Secretary of State for the 
Colonies made the following reference to the services of Kew to 
the Colonies : — 

Let me express in passing, what 1 think is only dne— my deep 
sense of obligation to the anthorities at Kew for the assistance 
they have given me in regard to the West Indies and other 
colonies. I believe my predecessors would heartily join me in 
this recognition of the services of Kew. I do not think it is too 
much to say that at the present time there are several of onr 
important colonies, v hich owe whatever prosperity they possess 
to the knowledge and experience of, and the ussistauce given by 
the anthorities at Kew QiMens. Thonsands of letters pass every 
year, between the anthorities at Kew and the Colonies, and they 
are able to place at the service of those colonies, not only the best 
advice and experience, bnt seeds and samples of economic plants 
capable of enlUvation in the Colonies. (Cheers.) 

A similar testimony to the value of this branch of the work of 
the eetablidunent was given by Mr. Chamberlain’s predeoessinr, 
the Marquess of Ripon (see A'ctc Bulletin, 1895, pp. 205-2M). 


Botaaieal Kagaaine for Angnst — Cortaderia jubata, the subject 
of plate 7607, was originally described as Oyneritim jubettum. 
This species and a few others, including the well known Pampas 
Grass, G, urgmtmm, are found to be sufficiently distinct to be 
separated from Oynerium, The specimen figured was furnished 
by W. E. Onmbleton, Esq^ in whose garden at Belgrove, County 
Cork, it was grown. It is a native of the Andes of Ecuador, 
Bolivia, and Peru. Tchihatchmia iaatidea is a lumdsome 
Crucifer from Armenia. Seeds were received at Kew froth the 
Imperial Botanic Gardens, St. Petersbnigh, in 1896. The 
beautiful BudHeia von'abilie is a native of China, where it was 
diaeoveted by Dr. Augustine Henry. The drawing was made 
from a plant sent to Kew from the Jardin des Plan^ Flwis, in 
1896, which flowered outride against a wall in Jnly, 1897. 
Ledum glanduloeum, native of California and Britirit OblumUa, 
flowered in the Aboretnm in May, 1897, the jdani drawn having 
been raised from seeds communicated by Professor Seif m t» 
Direotor of the Arnold Arboretum. The (milian JBffiss vtUMtaM, 
has been grown at Kew for many jam ; it has golden-yrilow 
flowers borne in dense racemes. 


Thallon of aUBta~lt is satis&etoiy to be able .to — 
that tlw enumenlkn of flhineso plants 0n the Jsti m a l e^ As 
JUrmsan Seeieli/) is near oompletiim in its original fomy mV a 
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loot timo mut elapw before the enomtoue aociimiilatlon of 
oddUtiMuJ material can be vrotked ont. Dr. A. Heaey kaa 
recently preaented a fordier oolleotlon of eome 8,500 nomben^ 
whloh, he estimateB, contains about 8,000 species. This coUeotlon 
is from Eastern Ynnnan, and it has been ronghly olasaifled and 
some of the more striking novelties taken out for early pnUlca- 
tion in Hooker’s /cones Plantarum, The novelties are nomerona, 
but no distinct or obviously new generic type was detected in the 
sorting. Messrs. Bourne, Carles, Ford, and Hancock, and other 
correspondents, have sent smaller, though not leas interesting^ 
collections. 


laeense Trees of the West Indies.— There are apparently several 
ver} distinct plants known as “liireuse trees” in the West 
Indies 


(1.) The most widely distributed and best known plant is 
Burttfm gummifera, I.. (Bnrseracete). This is the “ Birch tree " 
of Jamaica, the “Oommier” of the M^ndward and Leeward 
Islands, and the ** Turpentine tree " of 8t. Vincent, lliere are 
specimens in the Kew Herbarium also from Cuba, Florida, Mexico, 
imd Guatemala. It has pinnate leaves with small pmooions 
flowers. In his report on the forests of Jamaica, Hooper describes 
it as " a tree of the coast and coast ranges ; a smooth*barked, erects 
decidnous tree, from its clean stem and its habit of branehlng 
only at the top adapted for live telegraph posts. As a timber used 
in coopering." Maofodyen states that all parts of the tree {woduee 
a gum capable of being substituted for gam>maBtic as a transparent 
vamirii. In the Kew Museums there are ** flambessnt from 
Dominica, said to contain the resin of this tree wrapped in leav^ 
of the Balisier {Htliconia sp.), and in the spathe of nuttrpe mm- 
tana. It is doubtful whether this resin in every case is really 
from Bwnera gnmmifera. Dr. Imray, who has also asnt a gnm 
resin from Bwntra gummi/vra, refers to it as “ the large Gommier 
tree." 


(8.) In order to distinguish it from the incenae tree of the hnr^ 
lands, there is another tree called the ** Mountain ineanae Wos^” 
bnt often rimply **the Gommier." This is Daeryodtt Aceandnit 
Grisebi, Mao belonging to the natural order Bnrseraeeas. Griasbartt 
deac rib ee it from Dominica spedmens as a balsamiflsrons tree 
10 to''lS ftnt high. The siae here given is evidently an error. It 
is oorteody described by Hooper in his rm^ on the •farests of 
Grenade and Oarriaoon, p. 6, as foUows : “ The tree loeoMy fcwrim 
aa ‘Oonunler * is also commonly reiraoented In the fanot^ and 
gMws to large dimensions, a girth of 9 feet being g ww l al ytUk a 
helidri of 150 feet. Well grown Gommiers are fonatt on the 
npper leeward slopes at the wnnd Etang (1,800 feat). It is need 
for canoes, being hollowed ont for tbe purpos e , dw in flooring' 
asui fur roofing ridnglea." The occnrience of tme ireeia Of e w da 
is refsrted to la fheHTMC BuBHin (1891, p. 1^). 

In Jnly last, spadmens of the resin of Doerytim aaaw w fjpy, 
oMaiaed from treeajrowing In the Annawdale Woodsk GranailB), 
ware ferwwdad to Kew l^lfr. W. *E. Broadway, C«mW vtw ' 


Botoaio fliBlIcn. 
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In Bt Lnda, Hooper reoorde the pafeeenee of the Hune tMe, 
where he eeye It ie known ae **Oonuiiier k oenote.** There ue 
yery fine ep^mene of resin from probably this spedes in the 
Ki^ Museum from St. Vincent These were sent to the Forestry 
Bkhlbltion at Sdinbnigh, in 1W4, as ^ Oum opal.'* In Dominica, 
Bamage collected specimens of leaves and flowers, which are 
labelled **Oommier rouge," and, he adds, ‘‘rich in a very 
inflammable gum." There are also specimens from Martinique 
and Porto Rico. In 1885 the Director of the Botanical DMoart- 
ment in Jamaica forwurded to Sew specimens received from 
Mrs. Kinvan, of Montserrat, of leaves and resin of a tree that 
Professor Oliver believed to be Dacryodsa lusxandra^ with the 
information that a resin similar to that sent bad been valued in 
London at 2s, 6d, per pound. The amount of resin, according to 
Mrs. Kinvan, ordinarily obtained in Montserrat is very small. It 
is posdble that elsewhere, and from very old trees, it may be 
yielded in larger quantities. In March last, leaf specimens of the 
same species were received from Professor Tilden, of the Royal 
College of Science, South Kensington. In forwarding them to 
Kew for identification, Professor Tilden stated : “ The resin pre- 
sents some points of chemical interest, and might be of some 
commereial value if obtainable in quantity. It resembles Oum 
animi." The gums animi and copal of commerce are welhknown 
hard fossil resins found on the East and West Coasts of Africa. 
They differ consideral^ in texture from the soft resinous gums 
obtainaUe from these West Indian trees. 


(8.) A third species of West Indian incense trees is ProHum 
gwkmsnss^ March. This is not recorded under that name in the 
Flora of the British West Indian Islands, It is probably the 
phmt recorded by Grisebaoh as Idea hmtaphylla (p. 172). 
madmens of a variety of it were received from St. Lucia from 
Homper in 1886. Previously it was represented in the Kew 
Herbarium from St. Lucia, communicated by Andemm, and also 
from the collection of Bishop Goodenough, but without a locality. 
This plant was figured and described in Hooher'^s loanes tlanm 
tarunii t. 157L Mr. Hooper sent it as the Gommier rencens," 
of Bt. Imia. 


The typical plant is indigenous to the mainland of South 
iteeviesv and, according to Mimhand, it affords the ** Tcusdhamagm 


A very similar resin from Veneauela in the Kew Museum Is 
labsllea **Tacainahacca." The tree was found in British Guiana 
liy Schmnbuifk and Jenman. It is dedrable that f urtiMur Inquiiy 
be made respecting the occurrence of the pibnt In 'St IacUl 
some of uie resin said to be yielded by it might be forwarded 
for examination to this country. 
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OGXZV.-PARA RUBBER. 

{Hovm hrasihenstSy MuelL Arg.) 

What is known as ths Para rubber of oommerce is obtained 
from the vast region drained by the Amazon and its tributaries 
estimated to embrace a territory nearly two-thirds the size of 
Europe. 

The plants yielding Para rubber consist of several species of 
Bevea belonging to the natural order EuphorbiaoeeSy familiarly 
known as Spurges. 

We owe the first authentic account of the plants ot this genus 
to M. de la Gondamine, the leader of the French expedition sent 
out in 1773 to measure an arc ot the meridian near Quitch The 
tree was bown in the Andean region as “ Heve” er •• Jeve,” but 
according to Spruce this name is tdso applied to Castilloa $kist%ca 
« and to Siphofampylua Oaoutchoi^. In the Amazon valley it was 
called Cahuchu ” probably the origin of the word caoutchouc. 
The PortuguibBe in Brazil call tiie rubber “ Bering^" and the 
native collectors ^^Sermguieros.’* The tree is •‘Paode Seringa/’ 
Theso names suggest ihat the syringe was one of the earjiest uses 
to which* india-rubber was locally applied. 

Plante belonging to the genus Hevea are widely dlstribu^ in 
tropical South America. They are apparently foudd wild in no 
other part of the world. In the present state of our knowledge it 
is impossible to state accurately all the species that yield Para 
rubhei. 

In a^ review of the mcies of Hevea by Mr. W. Ke^ey» 
in Hooket^s Jcmee PJaniqmm^ figures are given of Hevea 
jpruewmay Muell. Azg. (L found in North Braxily and of 
H. Jmffumiana^ TAumJakgt 2571), collected by Bpmoe on Ihe 
Uaupis river in North SHHbd reported to be under oult^tion 
in V eneaiiiBliL l7he fli^iLmoture of eight qiecies are elndUuded 
(it. 257$ iiH 2^74), and the seeds of five spedes are carefully 

687— 1876-e/«»8*Wt90 Da%, 89 
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compared and discriminated (t. 2575). This is the most recent 
reTision of the Heveas, but their geographical distribution in each 
case is not even yet satisfactorily ascertained. In addition to 
those mentioned above the following are known from North 
Brazil : H. rigidifolia^ Muell. Arg., H, discolor^ Muell. Arg., and 
H, lutea^ Muell. Arg. The latter is found on the Rio Negro and 
also in East Peru. One or two species of Micrandni (with 
simple leaves) are also known usSf*nnga^ and according to Spruce, 
yield a milk containing caoutchouc. 

It is admitted that the chief species yielding the Para rubber of 
commerce is hrasilienniH^ Muell. Arg. (Siphonia brasiliensis, 
the Seringa of the Portuguese and the Para rubber tree 
of the English. This is a slender tree reaching a height of 50 to 
60 feet with a circumference near the base of 6 to S feet. The 
leaves are digitate-trifoliate on long slender petioles. The diclinous 
flowers are produced in axilJar} panicles, the female larger and 
terminal. The fruit is a dry capsule splitting into three one- 
seeded pieces. The seeds are round-oblong about an inch iji 
length, with a brown polished testa, mottled with dark blotches. 
{Collins' Camtlchout^i, 1; Hmket's leones Planfarum, t. 2575, 
figs. 1-7 ; Siphonia brasiliensis Hugne's Gewaclie^ xiv,, t. 5) 

In a report recentlj furnished to the Foreign OMce, by 
Mr. Consul W. A. Churchill {F,0, No. 2110, Annual Series, Trade 
of Para and district for the year 1H07) the following account is 
given of this rubber tree (pp. 25, 26.) 

The Heum tree is not conspicuous, and resembles many other 
forest trees. People have travelled for thousands of miles through 
the rubber region and have lived for ears in the centres of the 
industry without even noticing jt. The new-comer invariably 
expects to sec the familiar glossy dark-green leaves of the Ficns^ 
and is dissappointed with the insignificant ap))earance of the 
Ueufu, In habit it is more like the English ash than anything 
else. It grows to a height of upwards of 60 feet. 

The localities'Where rubber-trees thrive the best are on islands 
and low ground near rivers where the banks are periodically 
inundated. Ground that is above water at all times or that has no 
drainage is not so suitable to the tree. 

^*A peculiarity of this rubber-tree is, that it will not grow 
satisfactorily on cleared and open ground. It requires the shade 
of other trees, and still air, from the time that its growth begins 
until it becomes an adult tree. Without these conditions the 
supply of milk is very much affected. In fact, the tree has been 
known to die soon after the clearing of ground around it. 

^^No cultivation of rubW trees worth mentioning has been 
attempted in the Amazons region. It is considered useleas to 
invest capital in cultivation so long as the Amazonian forests 
show no sign of exhaustion.** 

A very interesting note on the early history of the india-mbbee 
industry on the Amazon was eommunioated by R. Spmoe to 
Hooker's Journal of Botany (vol. vii., 1855, pp. 193-196). This 
gives a graphic account of the beginning of the collection and 
preparation of Para rubber. 

“ When I ascended the Rio Negfnin 1851, 1 pointed rati to the 
inhabitants the abundance of*seringa trees they poasema in their 
forests, and tried to induce them to set about extraoMng the gum ; 



but they shook their heads, and said it would never answer. At 
lengfth the demand for india-rubber, especially from the United 
States, befpin to exceed the supply ; the price consequently rose 
rapidly, until early in 1854 it reached the extravagant sum of 
38 milreis the arroba (2s. 9r/. per pound). This woke up the 
people from their apathy and the impulse once gi^en, extended 
so rapidly and widely, that nearly throughout the Amazon audits 
principal tributaries the mass of the pc»pnlntion put itstdf into 
motion to search out and fabricate In the pro\iupe of 

Para alone (which now includes a very small portion of tho 
Amazon) it was computed that 25,000 persons were employed in 
that branch of industry in the year 1854. Mechanics threw aside 
their tools, sugar-makers deserted their engeiihos, and Indians 
their rogas ; so that sugar, mm, and even farinha, were not pro- 
duced in sufficient quantity for the consumption of the province, 
the two former articles having to be imported from Maronham 
and Pernambuco, and the last from the river Uaupes.” 

The next authentic account is a Report on the investigation 
and collecting of plants and seeds of the india-rubber trees of 
Para, Ac,” by Robert Cross, presented to the Under Secretary of 
State for India in 1877. Extracts from this are given below. 

Mr. Ohurchiirs report already cited contains the latest and most 
authentic information in regard to the Para mbb^r industry. 

“ Out of a revenue of .£428,894 collected on exports in the State 
of Para in 1896-97, £415,295 was collected on rubber alone. The 
export duty is 23 per cent. 

“The entire Amazonian crop of 1895-96 amounted to 20,981 
tons, whereas that of 1896-97 reached 22,315 tons, an increase of 
6*4 per cent. The crop of the State of Para during 1896-97 
amounted to 8,844 tons.'’ 

The sources of the mbber supply of the Amazonian region are 
approximately given by Mr. Consul Churchill, as follows : — 



Koiiroen. 

Quantity. 

From River PurliB 

8,500 TonB. 

If 

„ Madeiia 

2, am „ 

ft 

„ Jura6 

2.100 .. 


„ BoUmdoB 

1,(K)0 „ 


„ Negro 

700 


1 , Javary and Port of IqnitoH ... 

Pern and Bolivia (Ganoho) 

1.M0 „ 

2.000 „ 


Para 

9.IKN» 

Approximate annual production ... 

22.000 .. 


“The internal water communication afforded by the river 
Amazon and its numerons branches is so great that r^lroads and 
other means of transport are hardly needed. Ocean steamers can 
reach Manaos, which is about 1,000 miles from the sea, stall times 
of the year. There is a regular service of ocean steameri pbing 
during high river as far as Iquitos, a port ef Peru, which is 2,200 
miles from the mouth of the Amazons.” 

687 AS 
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Mr. Churchill continues : The upreat demand for rubber and 
the ever-increasing prices for it have the natural result of attracting 
the bulk of the people to this remunerative industry. So long as 
the demand for rubber continues the prospects as regards the 
development of agricultural industry will be comparatively 
insignificant." 

It follows that the rich lands of the Amazon valley are practically 
untouched except to tap the wild rubber trees growing upon them. 
Nearly all the necessaries of life are imported from other countries. 

The town of Para or Belem the headquarters of the great rubber 
industry of the Amazon region is on the right bank of the river 
Ouama and about 100 miles from the sea. 

It is not on the banks of the Amazons, but is connected with the 
latter by a labyrinth of narrow channels through which passes ail 
the shipping between the outer world and the numerous 
Amazonian ports inland. The true mouth of the Amazons is 
dangerous to navigation and is avoided. Hence the port of Para 
commands practically the whole Amazon region and is the 
emporium where is transacted the largest india-rubber business in 
the world. 

According to Mr. (Churchill, during the year 1897, the dis- 
tribution of Amazonian rubber from Para was as follows : — 


United Kingdom .. 

France 

Italy 

U.S. America 


8,84."! tons. 
2,010 „ 
65 „ 
11,620 „ 


Total ... 22,544 „ 


Locality, Soil, aud Climate. 

Para is in about south latitude 1^, but the district of the same 
name extends over a vast forest region to the south and west, 
throughout which and the enormous forests of Central and 
Northern Brazil the rubber trees are abundantly found. The 
climate has been often described and is remar^ble for its uni- 
formity of temperature, usually not exceeding 87° F. at mid-day 
or below 74° at night. The greatest heat recorded is 95°, and the 
mean for the year is 81°. 

The rainfall occurs principally during the months from Janua^ 
to June, the maximum being in April when it reaches 15 inoKes. 
For the remaining six months of the year very little falls, but 
there are fine days in the wet season and occasional showers in 
the dry. The whole country is covered with dense moist forSMi^ 
and the soil near the numerous and gigantic rivers is deep, 
heavy, and very fertile. During the wet season much of the low- 
lying county near the Amazon’s mouths is flooded. In the gaj^ 
near Para, visited by Mr. Cross, he found a flat district only three 
or four feet above the highest tides and completely intersected 
with water-courses at low tide, filled with a soft rich mud. The 
forest here, in which caoutchouc collecting was vigorously carried 
on, was 80 or 100 feet high, and very damp and unhealthy, the 
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soil fall of moisture and very rich and fertile. The ynnn g 
plants, however, were not often observed to grow actaally within 
the reach of the tides, bat it is evident that they most occasionally 
be partially covered with water. 


Propagation. 

The most convenient means for propagating Par.i rubber trees 
is by seeds. As might be expected seeds are difficult to collect in 
the dense growth of the Amazonian forests. There is further no 
certainly that they are sound. On the other hand seeds are very 
readily obtained from cultivated trees now distributed over many 
parts of the tropics. If quite fresh they bear transport for a 
period of three or four weeks. Seeds forwarded from Ceylon to 
Kew in canvas bags have germinated to the extent of 95 per cent. 
If special precautions are necessary they may bo paoked in soil 
or cocoa-nut fibre moderately dry. The disappointment some- 
times experienced in despatching Para rubber seeds is due to the 
fact that the seeds have not been quite fresh when packed. It is 
absolutely necessary that they be packed within a day or two of 
.the time they have been gathered. Where this is done the seeds, 
if sound, should bear transport for three weeks at least. The 
other method of propagating the tree is by cuttings. These 
cuttings may bo taken from the green lateral twigs as soon as they 
begin to harden ; they strike readily in rich firm soil. Mr. Oross 
(p. 8) observes that for planting on inundated lands the period 
of high flood should be preferred. Cuttings of ^eater length 
would be required in this case, the lower ends of which should be 
sliced oiT in the form of a wedge. The workman could take a 
bundle of these, and wading into the water would plant at proper 
distances, but pcifectly upright, taking care to push each catting 
down deep enough in the soft muddy bottom, so that not more 
than three or four inches is above the surface of the water. The 
same rule would be applicable when planting in sltidge or soft 
marsh land. The crowns of the cuttings must not, if possible, be 
put under water, as the young growths springing theibfrom might 
rot. Seeds will not be found very applicable for planting in 
watery places or deep mud deposits. Some would come up, but a 
good many would mould and decay. In the varied course of 
oircumstances and conditions, slight changes and modifications 
in the methods of working will no doubt suggest themselves. 

• ... It should be planted in places where nothing else 
could be profitably cultivated, such as froquently inundated river 
maigins, marsh land, and mud deposits.” These remarks, it 
sho^d be noted, apply only to the Amazon re^on. In other parts 
of the world Para trees have been found very impatient of floods, 
and have actually been killed by being planted within thc^ 
reach. Again, it would not be desirable to form a plantation in 
any locality where the temperature at any time falls to 60° F. 

The tree when fully grown does not exceed a height of about 
sixty feet, and the laii^ trunk measured by Mr. Cross was six 
feet ten inches in circumference at a yard from the ground. From 
the upright habit of the tree it will not be necessary to plut at 
any great distance apart. 
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Collection of Rubber. 

Several accuuuts have been given of this; the fulleat is that 
of Mr. Cross, -who saw in practice the methods employed in the 
neighbourhood of Para, llis description (p. 4) is as follows : — 

“ The collectors begin to work immediately at daybreak, or as 
soon as they can see to move about among the trees. They say 
the milk flows more freely and in greater quantity at early morn. 

I do not attach much importance to this statement, but 1 have 
recorded it. Another anil more probable reason is that as rain 
often falls about two or three o’clock in the afternoon the 
tapping must be done early, as in the event of a shower the 
milk would be spattered about and lost. The collector, first of 
all, at the beginning of the dry season goes round and lays at 
the Iwse of each tree a certain number of small cups of burnt 
clay. At the lesser trees only three or four are put, but at the 
larger ones from eight to twelve are deposited. The footpaths 
leading from tree to tree are likewise cleared of sapling growths, 
and the bridges over the gajxis (natural ditches), formed at each 
place by the trunk of a tree, are, where necessary, replaced. On 
proceeding to his work the collector takes with him a small axe 
for t&pping, and a wicker basket containing a good-sized ball of 
well- wrought clay. He usually has likewise a bag for the waste 
droppings, and for what may adhere to the bottoms of the cups. 
These promiscuous gatherings are termed sernamby^ and form 
the ^negrohead’ of the English market. The cups, as already 
stated, are of burnt clay, and are sometimes round, but more 
frequently flat or slightly concave on one side, so as to stick 
easily with a small portion of clay pressed against the trunk of 
the tree. The contents of fifteen cups make one English Imperial 
pint. Arriving at a tree the collector takes the axe in his right 
hand, and, striking in an upward direction as high as he can 
reach, makes a deep upward sloping cut across the trunk, which 
always goes through the bark, and penetrates an inch or more 
into the wqod. The cut is an inch in breadth. Frequently a 
small portion of bark breaks off from the upper side, and 
occasionally a thin splinter of wood is also raised'. Quickly 
stooping down he takes a cup, and, pasting on a small quantity 
of clay on the fiat side, presses it to the trunk close beneath 
the cut. By this time the milk, which is of dazzling whiteness, 
is beginning to exude, so that if requisite he so smooths the clay 
that it may trickle direct into the cup. At a distance of four 
or five inches, but at the same height, another cup is luted on, 
and so the process is continued Until a row of cups encircle the 
tree at a height of about six feet from the ground. Tree after 
tree is treated in like manner until the tapping required for the 
day is finished. This work should be concluded by nine orv' 
ten o’clock in the morning, because the milk continues to exude 
slowly from the cuts for three hours, or perhaps longer. I may 
state that there is a great difference among collectors in the 
performance of these duties. Borne take care to get good clay 
previously, and incorporate it well, so that a very small portion 
is needed to lute the cup to the trunk. They also wofk with 
neatness and intelligenoe, and invariably collect a good quantity 
of milk. Others, again, do not take the trouble to prepare clay 
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beforehand^ bat merely scra}^ up a handful when they reqn^ 
it at the side of a go,po^ which is often of little consistence, so 
that a large quantity is required to fasten the cups. This class 
of collectors have often many fragments of clay or other 
impurities in their milk, the result of not following a proper 
method of working. The quantity of milk that flows from each 
cut varies, but if the tree is larges aud has not been much 
tapped, th(‘ majority of the cups will be more than half full, 
and occasionally a few may be fillccl to the brim. Hut it the 
tree is much gnarled from tapping, whether it grows in the rich 
Sludge of the or dry land, many of the cups will be found 
to contain only about a tahlespoonful of milk, and sometimes 
hardl} that. On the following mfirning the o]>pnitioii is performed 
in the same way, only that the cuts or gashes beneath which the 
cups are placed are made from six to eight inches lower down 
the trunks than those of the previous day. Thus each day 
brings the cups gradually lower until the ground is reached. The 
collector then begins as high as he can reach, and descends as 
before, taking care, however, to make his cuts in separate places 
from those previously made. If the yield of milk from a tree 
• is great, two rows of ciii 3B are put on at once, the one as high 
as can he reached, and the other at the surface of the ground, 
and in the course of working the upper row descending daily 
six or eight inches, while the lower one ascends the same 
distance, both rows in a few days come together. When the 
produce of milk diminishes in long-wrought trees, two or three 
cups are put on various jiarts of the trunk where the bark is 
thickest. Although many of the trees of this class are large, the 
quantity of milk obtained is surprisingly little. This state of 
things is not the result of overtap] >ing, as some have stated. 
Indeed, 1 do not believe it possible to overtap a tree if in the 
operation the wood is not left bare or injured. But at every 
stroke the collector’s axe enters the w(»od, and the energies of 
the tree are required in forming new layers to cover those 
numerous wounds. The best milk-yielding tree I examined had 
the marks of twelve rows of cups which had already been put 
on this season. The rows were only six inches apart, and in 
each row there were six cups, so that the total number of wood cuts 
within the space of three months amounted to 72. It grew close 
to a o^y eight inches above high-tide mark, and being a 
vigorous tree the cups were usually well filled, but with 
two years or so of such treatment the tree would probably be 
permanently injured. It has been supposed that the quality of 
the milk is better in the dry season than during the rains. 
Such is the case with some vegetable products, but as regards 
india-rubber there ought not, I think, to be any appreciable 
difference. In the rainy season the milk probably contains a 
greater proportion of water, but, on the other hand, 1 am of 
opinion that then a larger quantity of milk fiows from the tree. 
No doubt the dry season is tiie most suitable for caoutchouc 
collecting, although, wherever a plantation is fonned with 
preparing house, convenient tapping may certainly be always 
carried on when the weather is fine • . • • There are two 
other methods adopted in tapping, which are chiefly oonflned to 
the Upper Amaion and tributaries. Both are exactly on tiie same 
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principle, the materials used being only a little dlflEerent. The 
loose outside bark of the tree is cleaned off to a height of about 
three feet. Beneath, a gutter or raised border of clay isipasted or 
luted to the trunk, enclosing one-half of the entire circumference. 
Cuts are thickly made in the, bark above this, from which the 
milk flows down to the gutter, whence it is conveyed to fall into 
a calabash conveniently placed. The other mode is by winding 
round the trunk the stout flexible stem of a climber, and Claying 
it round securely, so that no milk may escape between the trunk 
and the climber. These plans are not oxtensiveiy adopted, and 
can only be successfully put in practice where the trees have 
not been previously tapped* There is always a great deal of 
^ negrohead,’ the result ot the distance the milk has to run, and 
of the large quantity of clay employed in the process. 

“ Going from tree to tree at a sort of running pace, the collector 
empties the contents into a large calabash, which he carries in his 
hand. As he pours the milk out of each cup he draws his thumb 
or forefinger over the bottom to clean out some which otherwise 
would adhere. Indeed, a small quantity does remain, which is 
afterwards pulled ofl! and class^ as sernamhy. The cups on 
being emptied are laid in a little heap at the base of each tree to 
be ready for the following morning. The trees occur at various 
distances from 10 to 100 yards apart, and, as 1 travelled over the 
intricate network of muddy footpaths, 1 continually felt perplexed 
and surprised that the natives had not yet seen the advantages 
that would be derived by forming plantations, whereby more 
than twice the quantity of caoutchouc might be collected in one- 
fourth the time, and at far less cost and labour.^’ 

The trees are tapped if they have a circumference of eighteen or 
twenty-four inches, and the rough process above described is 
carried on for many years, until the constant and extensive injury 
to the young wood causes their death, for some years previous to 
which event they almost cease to yield milk and are practically 
abandoned. 

It will be advisable, in order to avoid this injury, to employ an 
instrument for cutting so shaped and guarded that it shall not be 
able to penetrate beneath the inner bark. With this precaution it 
will probably be found unnecessary to rest the trees as has been 
recommended ; but actual experience alone can decide on the 
method of tapping which will secure the greatest yield with the 
least damage to the tree’s general vitality. 

Pbbparation of Bubbbb. 

The preparation of Para rubber has often been described. The 
prooesB that turns out the best quality of rubber depends mefely 
on a cheap and aocessible supply of labour. The implements used 
are very simple. Bo far no rubber is so good as that prepared by 
smoking over a fire of palm-nuts. As suggested by Mr. Biffen, 
coagulation is partly due to the acetic acid contained in the smoke 
{Kew Bulletin^ 1898, pp. 177-181). This also tends to preserve the 
rubber from fermentation during transit. The belief in the 
afBoaoy of the smokiz^ process is so strong that even when the 
purest rubber is obtamed from cultivated trees in Oeyloh and 
me Straits Settlements the prices quoted are always below those 
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of Bmoke-ciired Para. The follovring graphic account of the 
preparation of Para rabber is taken from Wellu’ “Voice oi 
Urbano ’’^London : Allen, 1888} 

• 

“ Master and meli then departed to various out buildings, where 
the Indian boys and women, after partaking of a mi-j hasty and 
meagre rei)ast of dried piraurucu (a large river lish) and farinha, 
were SQt to work at con veiling the milk, or bai) of the rubber tret , 
into india-rubber. « 

“ This process does not require anj gi‘eat manual labour ; it is 
rather a work of patience. In a distant corner of the yard, under 
the shade of one of the few remaining trees, a quantity of the 
fruit of the Urucuri palm was burning on several fires. The 
burning of these nuts produces a dense black smoke, the acidulous 
properties of which has proved to be the most efiicacious for 
rapidly coagulating tlie sap of the rubber tree. Near each fire, 
one of the largo earthenware }»ots was placed between a couple of 
Indian boys, each boy having a small, round -bladed paddle in bis 
hand ; the blade of the paddle is dipped into the milk, which, 
adhering to the wood, is held in the smoke of Urucuri, and 
rapidly coagulated and turned almost at once to the black india- 
' rubber of commerce. The round blade of the paddle, covered 
with a thin coating of rubber, is then again dipped into the pot of 
sap, and the process repeated and continued until the rubber is 
about two inches thick, when one of the attendant drivers, who 
superintends the operations, makes a cut with a sharp knife along 
the outer circumference of the paddle, when the round cake of 
rubber is easily removed, and then placed with others on the 
ground al(»ngsid(‘ the operator. Bo the process is continued, until 
the collecto(l sap is exhausted and the rubbcT stored avay. 

“ Early the next morning, the Indians will again go away in the 
canoes to the forest, there to empty out the contents ot the tins 
that have been previously left adhering to the rubber trees by a 
dab of clay below a gash in the bark, whence the milk slowly 
drops into the tin pans. The pan, when emptied, is then replaced 
or affixed to another part of the trunk, or removed altogether to 
some other tree. It depends on the collector whether he com- 
pletely exhausts the tree of its sap and thus destroys it, or only 
takes a quantity — about 16 lbs. — ^which a well-grown tree will 
allow to be taken from it without detriment. In the cage of 
Ignacio’s men, all the sap that it was possible to obtain was tdeeh 
from every tree (pp. 119-120).” 

In the Museum No. 1 at Eew there is shown (in case 98 on the 
ground floor) a complete series of specimens illustrative of the 
Para rabber industry. * 

In the early stages, when the rubber was exported in small 
quantities, it appeared in the form of shoes or the grotesque form 
of animalB; the better qualities came in the fonn of bottles 
moulded over soft clay, which was afterwards washed out by 
water. The flat, round^ cakes prepared by being smoked on 
paddles in the manner described above are known as fine PSra or 
biscuit” rabber. This is classed, according to the locaUttes in 
which it is podneed, as ^ Ishmds ” and ** Up-river,” or ae ^ hard- 
oured” and "soft-cored.” The medium qualities are called 
In which there are oocadonally some itreaka of white 
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uncoagalated milk or an excens of moisture, while the nncnred 
scrapiugs from the trees, mixed with the residues from the 
collecting pots and vessels, are made up into large, irregnlarly 
rounded balls and form a third grade known as ^'semamby ” or 

negro-head '"—the latter from the fancied resemblance of the 
mass to the head of a negro. 

The illustrations of implements used in the preparation of Para 
rubber here given were prejtared from articles in the Kew Museum, 
and are kindly lent by the Editor of the PlmmaceuficalJoarnah^ 



ABTICLEB USBD in COLLbCTlNG AND PBfiPAVlNG PABA EUBBEB 

(//If'iw) IK Bbazxl. 

A. Small axe with outting edge about 1 inch wide. 

B. Small earthenware oap placed below jndsion to leoeive the latex. 

0. Oalabaih oaExied by the aeruiguiero, ip which ii collected ihe latex from 
the small onpi. 

E. PortioiB of a oalabaih used to pour the latex over the paddle. 

F. Wooden paddlei-*'to the risht before use, to the left with a first layer of 
onrsd nibber. 

B. OtttUss used to oolleot the nute ot the Uruuuri palm (JtecM'iaair yvf m). 
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D. Lari^ tarthiuwurL paii iiitu ^hioh the duys coUoolioii of latex ih poured 
preiiaratory to coaffuiatiun 



G. Earthenware stove under which a fire of palm nuts is kept up. The latex, 
on the paddle after exposure to the heat and smoke, emerging at the top, is 
iM^y ^Itted and assumes a firm texture and dark colour. 

Future Prospects. 

Mr. Ohnrchill discasBeB these as follows (p. 26) : — 

** Some people suppose that the supply of Amaaonian rubber 
may become exhausted in the near future. The most competent 
auuLorities are not at all of this opinion, but maintain that the 
supply is inexhaustible, because the Hevea is continually being 
reproduced by nature. Certainly some areas become exnausted 
when oTerworked, but when left alone for some time they recover. 
The district of Oameta, on the Kver Tocantins, gave an ex^llent 
quality of rubber. There was a special quotation for it in the 
foreign markets. This district, however, is now exhausted, because 
for about 40 years, tiiousands of men have tapped its trees. All 
new-comers flocked to Cameta to make their fortunes. There are 
still many districts that have not been tapped. 

" The area that Is known to produce nh rubber amounts to at 
least 1,000,000 square miles. Further exploration will, no doubt, 
show tl^t this area is under-estimated. 
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(b The richest zones as at present known are along the banks of 
all the soathem tributaries of the River Amazons, and on the 
islands in the main stream and near Paiii. 

The most prolihc part is on the River Aquiry or Acre, one of 
the tributaries of the River Puriis. Here KX) trees yield as much 
as one ton of rubber per annum. 

“ The northern tributaries of the Amazons do not produce much 
rubber. Of these, the River Negro produces the most. The 
quality, however, is soft. The River Branco yields very little 
rubber, and the upper part runs through pasture lands and high 
ground which is not suitable for good rubier. Some of the other 
northern tributaries have not been explored, and may yet reveal 
large stores of rubber. The Hvvpu is known to exist on the banks 
of the Japura, but that district has not yet been opened up.'' 

Bolivian Rubbers 

The following interesting particulars respecting the yield of 
Hevea rubber in Bolivia are taken from a Report to the Foreign 
Office (/'.O., Annual, 1897, No. 1841) by Mr. Consul A. St.John : — 

“ Nearly the whole of the india-rubber collected in l^olivia goes 
to England via Para. On the spot it is worth from 22 to 25 Bol. 
per arroba of 25 lbs. Through the Bolivian custom-house of Villa 
Bella on the Brazilian frontier, 69,040 arrobas were exported in 
1894, viz., 65,663 arrobas of fine rubber, and 5,377 arrobas of the 
inferior kind known as Semamby. 

“During that ycai, about 3,4(K) arrobas are said to liave been 
exported through La Paz (Puerto Perez), whilst 3,000 or 4,0(i0 
arrobas are said to have been exported through Puert(» Suarez on 
the Paraguayan frontier. Hevea hraailiensia^ the tree which yields 
this valuable sap, abounds i;i the virgin forests of Bolivia. 

“ if these figures be correct, and no contraband trade in that 
article be carried on, the annual production may bo estimated at 
present at abput 850 tons. The duty on fine rubber is 1 Bol. per 
> arroba and 50 c. on sernamby." 

Some Bolivian rubber is shipped from the Port of Mollendo on 
the Peruvian coast. It is brought by rail from Lake Titicaca, and 
obtained from that portion of Bolivia which lies above the navi- 
gable portions of the River Beni. “ Mollendo rubber ^ has only 
made its appearance during the last three or four years. It takes 
rank with good Para rubber, and commatids almost identical 
prices. In Messrs. S. Figgis A Oo.'b report, dated the 8th July,* 
1898, is mentioned “ Mollendo " : 7 packa^s sold-, fine, 3s. 11^. ; 
«ntrefine gutty, 3s. lOd. ; negrohead, good, 3s. 2|^. 

INTBODUOTION OF PAHA RuBBBH TBBB TO THB OLD WOBLD. 

The introduction of the rubber-yielding trees of tropical 
America to British Possessions in the East was an enterprise in 
which, more than twenty years ago, Kew took an active part. 
The expense was entirely borne by the Government of India. 
The record of the steps taken in regard to Para rubber is given 
in the Kew Reparte (1875, p. 7 ; 1876, pp. 8 and 9 ; 1877, p. 15, 
and 1878, p. 14). 
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A conciee Bummary, published by Dr. Trimen in the Appendix 
to the Report of the New Products Commission (Sessional Papers, 
Ceylon, 1881, No. 13, p. 9), is reproduced below ; — 

** I am desirous of taking this opportunity of putting upon 
record something of the history of the Introduction of the 
valuable Para rubber into the East, which has been etfected at a 
large cost and with much trouble. When the Government of 
India had determined upon the enterprise, a commission was 
given to Mr. Wickham, then living at Hantarem, to collect seed at ' 
the rate of £10 per 1000. He succeeded in obtaining 70,000 seeds 
in the Siringals of the Rio Tapajos, which he packed with the 
greatest care and with a full knowledge of their evanescent 
vitality ; and coming straight home with them arrived at Eew 
on 14th June, 1870. The following day tin* whole number was 
sown ; not more, however, than about 3f per cent, germinated, 
some as early as the fburlh daj after sowing ; and many in a few 
days reached a height of 18 inches .” — {Krw 1876). At 

Sir Joseph Hooker’s suggestion, it had lieeii previously arranged 
between the India and (Vdonial Oihees that owing to the want of 
any accessible and properly constituted Botanical Garden in any 
* part of India suitable for the growth of this completely tropical 
species, the seedlings should be sent to Ceylon to be cultivated 
and propagated for subsequent distributions to Burma, and other 
hot and moist districts of the Indian Empire. Owing to the 
plants’ rapid growth, wardian cases of a special form had to be 
made for their transmission, and, on August 12th, thirty-eight of 
these, containing 1,919 plants, were despatched from Eew in 
charge of a gardener (W. Chapman). In due course they were 
received at Peradoniya in very good order. 

“ Mr. Cross’s share in the introduction of Para rubber was a 
verv small one. He, also, had been sent by the Indian Government 
to South America to bring home live plants in case the trans- 
mission of living seed should prove impossible, and he arrived 
at Eew on 2lBt November, 1876. He brought with him about 
1,080 seedlings without soil, of which, with the greatest care, 
scarcely three per cent, could be saved. About 100 plants 
propagated at Eew from these were subsequently sent to Ceylon. 

The cost of procuring the seeds of Para rubber, freight and 
other expenses, appears to have been no less than £1,505 4s. 2d., 
the wardian cases alone costing £120, and the gardener and his 
passage £163. The whole of this large expenditure was borne 
by the Indian Government. An undertaking involving such an 
outlay as this, it is obviously beyond the power of the Executive 
of this Colony to carry out ; but in this case, it is Ceylon which 
(from climatic causes chiefly) appears likely to benefit most 
largely from the successful action of the Gkivemment of India.^* 

EXPBBpiBNTAL PLANTING IN CBTLON. 

As Ceylon was adopted as the central point in the East Indies 
for the cultivation and distribution of the rubber plants intro- 
duced by the Government of India from tropical America, this 
island natunlly took an active part in starting experimental 
plantations. 
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A conoiBe Bummary of the results attained up to the end of 1894 
was prepared for Kew by the late Dr. Trimen, and as it oontains 
obserrationB made by a competent and experienced ofBcer for many 
years in actual charge of the experiments, it is a valuable record : 


In October, 1876, Dr. Thwaites being at that time Director, 
there were received at Peradenij^a from Kew, in charge of a 
gardener, Mr. W. Chapman, 38 wardian cases containing some 
hundreds of young seedlings of Hhob(i brnHiliemis^ in excellent 
condition.'* 

** The seedlings were at once planted in bamboo pots, and in the 
rainy season of the following year, 1877, were transferred from 
Peradeniya to the new ground acquired for the purpose in the 
low-country at Henaratgoda. Here they were planted out, and 
at once began to grow with great rapidity. Propagation by 
cuttings was commenced in order to send supplies to India, 
which was done in 1878 and 1879 ; and a jnorlerate distribution 
was also made by Dr. Thwaites to planters in Ceylon. 

“On my arriv^ here in February, 1880 I found at Henaratgoda 
about 300 of the original seedlings, tall slender trees four years 
old, the tallest about 30 feet high, and at Peradeniya about 20 trees, 
smidler and less luxuriant in growth. Since that time the number 
has been increased, mostly by cuttings, and now consists of about 
424 seed-bearing trees at the low-country garden, and 30 at 
Peradeniya. 

“ The rate of growth of the stem during this period is shown in 
the following table, the measurements being taken from one of 
the best grown of the original seedlings at Henaratgoda ; — 




ft. 

in. 



ft 

in. 

End of 1880 

... ... 1 

1 

End of 1888 

.. 5 

0 


1881 

.. ... 1 

ii 

«, 

1«8» 

... 5 

0 


1882 ... 

2 

11 

ff 

1890 

.. 5 

H 


1883 ... 

2' 

r> 


1891 

... 6 

1 


1884 ... 

... ... 3 

0 

•j 

1892 

... 6 

5 

1885 

... ... 3 

7 

,1 

1893 

... 6 

n 

,, 

1886 

... ■ . 4 

1 

y, 

1894 

... 6 

R 

If 

1887 ... 

... ... 4 







The circumference was taken at a level of 3 feet from the 
base. 1 doubt if the trees will increase much more in ^rth, as 
Mr. Cross states that the largest he measured in Brazil was 
but 6 feet 10 inches. The trunks are straight and tall, and the 
branches short, so that the trees do not occupy much space. 

“The first flowering occurred at Henaratgoda in April, 1881, 
and a few (36) seeds were secured that year ; at Peradeniya there 
were no flowers till 1884. The tree does not seed profusely and* 
it was not till 1887 that any laige quantity was pMduoed. Till 
that year they were for the most part sown in nurseries, and the 
young plants distributed in Ceylon to Government Officers and a. 
few planters for trial. But as soon as larger crops of seeds were 
produced we were able to comply with official requests for seed 
from otAier Colonies (see below), and 1 was able, also, to advertise 
their sale at a low price to the planting community generally. 
Thus we have distributed in Ceylon 


1889 


... 8.000 

1891 

!■ ••• 

... 15,000 
... 16,000 

1892 

»• •<* 


189R 

1894 


... 90,000 

as, 000 
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A large number of estates in the low-country have now plantations 
of young seedling trees, and some must be themselves producing 
seed. 

As far back as 1882 1 urged on Qovemment the desirability of 
forming large plantations of this valuable tree in the South of the 
island, but as at that time there was no Forest Department here, 
nothing was done. Again, in 1888, after the favourable reports of 
the quality of rubber produced by Ceylon -grown trees, I again 
advocated this cultivation by Oovemment, and in the next year, 
1881), the lately formed Forest Department selected land in the 
I’rovincc of Sabaragamuwa. In 1890 a small commencement in 
planting this was made, the Gardens supplying 9,0(K) seeds for the 
purpose, followed in 1891 by 20,000 seeds and 2,000 stumped 
plants, and in 1892 by 30,000 seeds. We have had no requests for 
any further supply, but I understand it is ihe intention of Govern- 
ment to form another plantation this year. 

“ Mr. F. Lewis, of the Fullest Department (umler whose charge 
the plantation is placed), lias kindly given me a full report of the 
progress of ihe trees, from which I extract the following 
])articularB. The land selected in May, 1890, is at a place called 
Kdaugoda, on the north bank of the Kaluganga River, and is under 
100 feet above sea-level. It is 20 acres in extent ; the rain-fall is 
very heavy, approximately 150-170 inches per annum. At that 
time it was believed, owing to Mr. Cross's description of the 
locality of the wild trees in Brazil, that land occasionally flooded 
would be very suitable for this plant, and accordingly the site 
selected had its lower portion annually covered with water when 
the river was in flood. It was, however, found that three days’ 
flooding was suflicient to completely kill all the young plants, and 
after a second trial in the next year, with the same result, this 
portion of the land was abdiidonud. The seedlings, in the small 
bamboo baskets in which they had been raised, were planted out 
at intervals of 12 feet. In 1891 further land was selected at a 
place called Yattipowa, 37 acres in extent, at a rather higher level 
on the same river, and not liable to flood, being raised in the 
centre and sloping east and west ; this was planted up in the same 
manner. It was necessary to weed carefully for the first two 
years, after which the young trees produced sufficient leaf-canopy 
to keep this vegetation down. They grew at a great pace, some 
reaching 16 feet high in the first year, branching usually occurring 
in the second. At the end of 1893 a few of those first planted 
fruited, and the seed produced was successfully germinated. 

» Measurements taken recently (December 1894) of average 
sample plots from each plantation ipve the following mean girth, 
at 3 feet from the ground : — 


At Edangeda (4 jmn old) avenge of 100 trees 

K C® •» ) fl »t 

„ (S „ ) „ 20 ... .. 

AtTattlpowa (3 m ) » lOS „ on western slope 

„ r „ ) , 108 „ on eastern slope 


12.96 ins. 
S.76 „ 

4.96 
9.87 „ 
9.18 „ 


the difference in the last measurements being due to amount of 
exposure to wind. 

My first experimental tapping was made in October, 1882, of 
five trees, then six years old ; and about 2^ ounces only of dry 
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rnbber was obtained. This small sample was sent home and 
reported by Messrs. Silver to be ^ folly equal to good Para India- 
rubber as regards strength and elasticity/ and to be worth 4s. 
per lb. This was quite satisfactory as to quality, but it was 
obvious that the trees were yet too young to afford any quantity 
of milk. I therefore deferred any farther tapping for a few years, 
till 1888, when the trees were 11 years old. One of the best-grown 
and healthiest was then selected, having a stem circumference of 
4 ft. ins. at a yard from the ground. The plan followed was 
to scrape off a little of the rough outer bark and to make V-shaped 
incisions with a |-inch chisel in the inner bark. The milk mostly 
dried on the tree in tears, thick strings and small sheets, and 
that which ran down the trunk was prevented from reaching the 
ground by little cups of cocoanut-shell fastened with clay to its 
base. The operation was performed on 17 days in the driest 
months of the year and the whole amount of dry rubber obtained 
was 1 lb. 12| ozB. ; the time occupied was in all about 20 hours 
and the cost estimated at 62 cts. of a rupee. Though the bark was 
of course much scarred with the numerous incisions, the tree in 
no way suffered from the process. I, however, allowed it to 
remain untouched in 1889 and the bark to heal over, but it has 
been again treated in 1890, 1892 and 1894 with the following 
results In 1888 gave 1 lb. 11| ozs. ; in 1890 gave 2 lbs. 10 ozs. ; 
in 1892 gave 2 lbs. 13 ozs. ; in 1894 gave 3 lbs. 3 ozs., being a total 
of 10 lbs. 7i ozs. On a sample of this rubber sent home in 
February, 1893, Messrs. Hecht, Levis & Kahn, reported that it was 
‘ very good indeed * its value at that date being from 2a. 'id, to 
2a. 6tf. per lb. easily saleable in any quantity. 

“ A yield of over lOJ lbs. of hrst-class rubber from a single 
tree in six years fully warrants a belief that the cultivation of 
large plantations would be highly profitable. Nor is there any 
reason to suppose that the trees would not easily bear tapping 
annually, and continue to yield for very many years if the wood 
were not injured. 1 do not think they should be bled, however, 
until at least 10 years old. It is noticeable how rapidly the yield 
increases with age. 

In India the only localities in which the tree has been found 
to succeed are Lower Burma and Malabar, and to Forest Depart- 
ments in both districts, Mergui in the former and Nilambur in the 
latter, seeds and plants have been largely sent from Ceylon, as 
follows : — 


To Burma (Mergui), 1878 
1887 

To llolabat G^ilonbar), liiTK 
„ „ 187» 

„ „ 1888 
„ 18tM 


II 

II 

II 


11 

1885 

1667 


PlontB (rooted outtiiigB) 600 
Seeds. 


Plante (rooted outtingB). 

•1 S ” ^ ^ 

(etumpi) 

^ ^ 


88 

87 

26 



In 1880 we sent two plants to the First Prince of Travanoore 
in 1881 a Wardian case of 28 plants to the Andathan Islands, and 
in 1888 about 3,000 seeds to the Commissioner of Agriculture at 
N^ur, Central Provinces. 
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We have also been able to comply with the reqaeste for seed 
received from the Governments of several British Colonies, and 
in 1887 and 1888 we despatched to : — 


Sio^pore (1888) 

Penang (1H67) 

Fiji (1888) 

Queensland (1887) 

North Borneo 

Jamaica (through Kew, 1887) 
M ( „ „ IKHH) 


J li.'iOO seeds. 
Seeds 

1,100 seeds, 
^eds. 

40 plants. 
2,000 seeds. 
200 seeds. 


We have also supplied seeds to the Botanic Gardens at Buitenzorg^ 
Java, and to the German Bast A.frican Company. 

“Henry Trimbn.” 


At the beginning of the present year Dl\ Trimon’s snccessor, 
Mr. John C. Willis, F.L.S., issued a Circular (No. 4) in which he 
continues the record of rubber cultivation in Ceylon. The points 
dealt with in the following extr4ict deserve a wider circulation 
than they are likely to obtain in the Circular : — 

“The l^ara rubber trees planted in 1877 at the Henaratgoda 
Garden are now very tine trees, with an average height of about 
(ill ft., and average girth at 6ft. above the ground of 4 ft. From 
their seed other plantations have been made in the Botanic 
Gardens, and also by the Fore.«4t Department. A large quantity of 
seed has been sold to private planters sinco 1886. There an^ 
about 450 trees in the Botanic Gardens, producing about 100,000 
seeds per annum. 

“ The number of trees on private estates in Ceylon is probably 
about 200,000, of various ages from one to twelve years. This 
number represents an area of about 750 acres. 

“ Soil . — In its native country Heuea is a jungle tree usually 
growing in deep, rich, allnvial soil which is liable to be flooded 
during the wet seasons. The earliest plantations made in Ceylon 
were therefore made on low-lying land subject to floods. It was 
found that if the plants were well grown up, flooding did them 
no harm, whereas it was fatal to seedlings or very young planes. 
It woal0 seem, therefore, that what the plants really require is a 
damp Bol]« and this has been borne out by local experience. The 
immense level area of the Amazon valley tends to prevent floods 
of any great depth, whereas in Ceylon the valleys are narrower, 
and the water may easily rise several feet. Land liable to 
frequent flooding should therefore be avoided. 

" Ohena land has been tried at Edangoda, bat the result has 
been nnsatisfactory ; sandy soil also has bMn found unhvourable 
to the growth of Hevea^mA. the tree also grows badly^ where 
exposed to much wind. 

would appear therefore that the most suitable soil and 
situation for this tree is fairly flat laud, at about sea level, with 
good alluvial soil, preferably jungle land, and not sandy. The 
land Aonld not be anbjeot to fluent floods or strong winds. 

*‘Tha area of land in Ceylon suitable for profitable rubber 
cultivation is thus comparatively small, possibly not more than 
10,000 acres, but, on the other hand, this cultivation need not 
inisrCere with that of oocoannts. 

687 


B 
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OuUivatim.—Hevea forms a moderately tall tree, not very 
mncli branched. It begins to flower at abont six years old, bnt 
for planting purposes the seed of more mature trees (12 or more 
yean old) is preferable. 

“ About February, in Ceylon, the leaves mostly turn brown and 
drop ofi', and the flowers soon afterwards appear. They are 
followed by large woody fruits, each containing three i^eds, 
which ripen in July and August. The fruits open explosively, 
usually in the hot part of the day, and scatter the seeds to some 
distance. The seed is very large, weighing about half an ounce. 
It has a hard seed coat, and the interior substance is very oily. 

The seed soon loses its power of germination, and ought to be 
sown within a week of its filing from the tree. Tf it has to be 
sent on a voyage of more than a week, it should be very carefully 
packed in charcoal. Even thus, however, the majority of the 
seeds soon die, and the only satisfactory way of sending seeds to 
distant countries is to plant them in soil in a Wardian case and 
allow them to grow on the way. 

“ The germination of the seed is ^e^y rapid, and a long tap root 
is soon produced. The seed should be sown about an inch deep 
in well prepared soil, in nurseries, or, if preferred, in bamboo 
pots or l^skets. They should be kept shaded and watered, and 
when the young plants are from 18 inches to 24 inches high they 
may be planted out. Good results are also obtained by stumping, 
the plants being allowed to grow about 3 feet high, then taken 
up, and the main root cut across about a foot below the ground ; 
but the method of planting out the smaller seedlings is perhaps 
preferable. 

<< The plant may also be propagated by cuttings. The method 
employed in the botanic gardens has usually been to take cuttings 
near the ends of the branches, but further back than any of the 
leaves. Each cutting is about a foot long, and as thick as a lead 
pencil, and is cut off at both ends by oblique cuts made just 
below leaf scars. The cuttings are planted in nurseries in wet 
earth. This method is somewhat precarious ; sometimes nearly 
all the cuttings grow, at other times only a small proportion. 

<< The seedlings, stumps, or cuttings should be planted out during 
rainy weather in prepared places. Holes should be dug as in 
the case of cacao, and fllled with good soil. A little manure will 
often be advanta^ous. The yonng plants require to be lightly 
shaded for a time until they are established, and probably for the 
flrst two or three years they will grow the better for a oertidn 
amount of diade, such as would be given by narrow belts of trees 
running through the plantation. These belts should be arranged 
to act as wind belts, as the Hevea is easily injured by wind. By 
the time the trees are about three years old they will havS growq 
up to a height of about 25 feet or .30 feet and form their oWf 
shade. 

^ Various distances apart have been tried in planting Hevea. The 
yonnger plantation at Henaratgoda Garden has the trees planted 
12 feet apart. Their average ^rth is now about 30 indhes, and 
they require thinning. It will not do, however, to oonolude from 
thi^ BB is sometimes done, that the trees should be originally 

e inted more than 12 feet apart. On the contnoy, the bedt resulta 
ve been obtained by planting 8 or 10 feet apart each way, ^le 
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trees. thus form their own shade and keep down weeds, and a 
process of natural selection of the best trees ^oes on, and the 
more weakly and dwarfed trees may be fipiidiially thinned out in 
subBe(|iient years. Another advantage of close planting is that the 
trees ^w up straight without forming main bninches low down, 
and this very greatly faciliUtes tapping. 

Para rubber is a sui'f ace-feeding tree, and catch crops should 
not therefore be grown between the trees, which require all the 
nourishment that the soil can afford. 

“ The young plants are greedily eaten by cattle, deer, hares, and 
other animals, and require careful protection for about eighteen 
months, after which time they are generally tall enough to 
reejuire but little further jirotection. 

“Weeding is also required for th(' first year or two, but after- 
wards the trees form a dense shade, under which but few weeds 
grow. 

“The comjiarativeh superficial growth of the roots renders 
manuring easy, and it would 'jirolmbly be found advantageous in 
poor or sandy soils. 

, “ Bate of growth, — The tree grows ver> rapidly in height. The 
original trees, ]daiited at Henaratgoda m 1870, were about 30 feet 
high and 14 inches in girth two years later. In 1882 the largest 
tree was 50 feet high and 25 inches in girth at a yard from the 
ground. The girth of this largest tree was taken annually after 
this, with the following results : It was 30 inches in 1883, 36 in 
1884, 43 in 1885, 49 in 1886, 5.% in 1887, 60 in 1888, 65 in 1889, 
69i in 1890, 73 in 1891, and 79^ in 1893. The girth of the largest 
tree measured in Brazil by Mr. Cross >!vas 82 inches. 

“ The measurements above given are those of the largest tree. 
More useful data for scientific and practical purposes are obtained 
by taking the mean girth of all the trees on a considerable area. 
This was done in January, 1897, on the plantation made at 
Henaratgoda in 1876. This now consists of 45 trees, about 30 feet 
apart. The girth was taken at the height of the eye, about 5 feet 
6 inches above the ground. The largest tree was 7 feet 5 inches, 
the smallest, 2 feet 1 inch in girth. The mean girth was 4 feat 
^ inch. 

“ The yield of rubber from very young or dender 

trees is too small to make their tapping worth while, and it ia beat 
for many reasons to abstain &om tapping a tree until it has 
reached a girth of 2 feet. In a large plantation the girth of the 
trees always varies between wide limits. A few trees may be fit 
to tap after the sixth year, and in every subsequent year more and 
more trees will reach the size necesssry. In mvourable looalitieB 
the bulk of the trees should be in bearing before the end of the 
eleventh year. The results of the experiments hitherto made at 
Henaratgoda go to show that it is inadvisable, having regard to 
the future, to tap trees of less than two feet in ^rth, but it is still 
an open question whether the minimum size of tree for tai^iing 
should not be fixed even higher. This however would of course 
neoessltate longer waiting for the return, as the mean rate of 
increase of girm in trees of this size is only about three indies 
per annum. 

6S7 Bs 
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**The methods of Upping and of coagulation of the rubber 
employed by the native collectors in Braxll and elsewhere are 
rough, wasteful, and inefficient, and there is great room for 
improvement Experiments are being made at Henaratgoda to test 
methods of tapping and coagulation, and their results will form 
the subject of a subsequent circular. At present we shall only 
describe the method which has been employed for some years in 
the tappings carried on at Henaratgoda, 

“The requisites for the work are a J-inch chisel, a wooden 
mallet, a number of clean cocoannt shells, each cut in two so as to 
form small basins, a knife, and a supply of clay and water with 
which to form the gutters around the trees. 

“ The tree is first carefullj and lightly shaved with the knife 
from a height of about H feet down to the gi ounrl, so as to form a 
perfectly smooth surface. Only the outermost lasers of the bark 
must be removed in this process, J»therwisc the tree will be 
injured. When the shaving is com])leted, the tree may bo polished 
by hand, or carefully brushed. The great object in view is to 
obtain a smooth and clean surface, over which the milk can run 
easily, without becoming contaminatc^d small particles of bark 
or other rubbish, as the market value of rubber depends on its 
cleanliness. 

* 

“ A clay gutter is next imide round the tree about G inches 
above the ground, so arranged as to catch the milk which will 
trickle down the tree and empty it by two or more spouts into as 
many clean cocoanut shells placed below. Three shells are 
sufficient for a tree of 2 feet G inches in girth, but larger trees 
may require four or five. The gutter is made by rolling rather 
wet clay into a sausage fonu, between the hands, and then pressing 
it on to the bark, and forming the channel against the bark by aid 
of a wet finger. The gutter must not be allowed to dry before the 
tapping is begun, otherwise the rubber will be contaminated by 
pn^icles of clay ; neither must the gutter be so wet or irregular 
as to allow the rubber to be dirtied. 

“ Incisions may now be made in the bark with the mallet and 
chisel, commencing near the top of the cleaned portion. A Y-shaped 
cut is made in two strokes. The object to be aimed at is to make 
these cuts to such a depth as just not to reach the wood. They 
should stop in the bark close to the cambium, ae the vessels which 
contain the rubber occur only outside, but very close to the 
cambium. If the cambium is not injured the wound rapidly 
heals, but if the cut penetrates this layer, and enters the wopd, 
the healing of the wound is much slower, and at the same time 
risk is run of introducing parasitic fungi into the wockd, which 
may cause much damage. Injury to the wood also causes a check 
to the upward flow of sap, and thus to the growth of the 
Considerable practice is required before the chisel can. be"" 
habitually driven in to the exact depth necessary. In dealing 
with a number of trees it will be found most economical and 
satis&ctory to keep separate coolies for each of the various 
operations required, as they all need much practice. 

“ As soon as the cut is made, the white and very sticky milk 
commences to flow. A second Y-shaped incision should be made 
about a foot below the first, and others at similar distances down 
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to the gutter at the base of the tree. Another set of incisions may 
then be made parallel to the first, at about ten or twelve inches 
from them, and other vertical rows of cuts may bo made if there 
be Bufiicient room for them. On a tree of 2 feet 0 inches in girth, 
four vertical rows of cuts may be made without serious injury. 

As each cut is made, the milk fiowing from the cut above it 
should be guided downwards to it along the bark by means of u 
twig, otherwise the milk is liable to be wasted by dropping to the 
ground from projecting jiortions of the bark. 

“ The bulk of the milk, especially in large trees or trees which 
have not been recently tapped, ultimately flows into the cups at 
the base of the tree. Thi^se shonJd be kept covered in such a way 
as to prevent dust or other rubbish falling into the milk. As soon 
as the milk ceases to flow into the cups, these are removed to a 
warm place, and in a few hours a cake of solid rubber can be 
removed from each, which should be kept in a dry place until it 
has become projicriy dry all through. The remainder of the milk 
dries upon the tree in the form of long strings, which are stripped 
off and rolled into balls. Tht‘ whole of the rubber when dry is 
now ready for market. The most suitable times of the day and 
of the year for tapping are still the subject of experiment. The 
most satisfactory results have on the whole l)aen obtained by 
tapping in the drier parts of ihe two monsoons, /.c., from Januar}' 
to April, and in August and September. The tapping diould be 
done on dry days, otherwise it is difficult to prevent dilution of 
the milk and to diy* the rubber. 

The tappings may follow one another at intervals of a week for 
about four to eight weeks. The second tapping gives a much 
larger yield than the first, and the third and fourth tappings are 
usually very productive. In a series of .experiments m^e during 
1897 on trees of about 2 ft. mean girth, the average yield per tree 
of the snccessive weekly tap])ings was as follows : — 



oz. 1 




08* 

Pint week 

-73 

Fourth wvek 

>. ... 

... 

•80 

Second woek 

1-48 

Fifth week 

.. ... 

... 

•«7 

Thizd week 

-97 

Total 

Sixth week 

5*17 oz. 



... 

•62 


** Yield . — The statements as to yield of rubber found in books of 
travel and popular articles are very unreliable, and experiments 
are being made to test the whole question of yield. The late 
Dr. Trimen commenced in 1888 to tap one of the original trees at 
Henaratgoda, then nearly twelve years old and 50^ inches in girth, 
a yard from the ground. 

It was tapped on seven days between January 25 and February 15, 
yielding 17;^ oz. of rubber, on six days between July 20 and 
August 29, yielding 7 oz., and on four days between December 6 
and 20, yielding 4^ oz. ; a total of 1 lb. 12) oz. The sememethod 
was followed in alternate years, with results as shown below : — 



1 lb. ISf oa 

2 lb. 10 01. 
21b. 18 OK. 


... sib. 8 OK. 

... SlhOtoa 


1888 

1890 

1892 


1894 

1896 


Total ... lHlb.7 08. 
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“ The average yield of this tree from the twelfth to the twtaty- 
first year is thus almost 1^ lb. per annum. This result is very 
good, and if all the trees of the same age yielded as much rubber, 
the success of the cultivation would be assured. It should, how- 
ever, be noted that the girth of this tree in 1888 was larger than 
the mean girth of the whole plantation, as mentioned above, in 
1897, and that therefore this yield, if the tree tapped be accepted 
as a fair sample, represents rather the result to be expected after 
twenty }ears, by which time the average girth,of the trees should 
be equal to the girth of this one at the time its tapping was com- 
menced. The trees in question are about 30 feet apart, / .c., 50 trees 
to the acre. These data thus indicate a yield of about 90 lb. of 
nibber }>er acre in the twentieth year, a result insutfiicient to make 
it worth the while of private planters to take up rubber cultivation. 

“ It seemed probable that better results might be obtained by 
tapping younger and smaller trees more closely planted, and 
experiments were therefore begun in 1896 on a younger plantation 
of trees at Henaratgoda. The mean girth in January, J897, taken 
at 5 feet 6 inches from the ground, of 225 of these trees, was 
2 feet inches. The figures already given for the average weekly 
yields represent the mean results of the tapping of 27 trees of a 
mean girth of I foot 10^ inches, six inches less than the mean 
girth of the whole plantation. From six consecutive weekly 
tappings of each, a mean yield of 5*17 oz. per tree was obtained. 
This represents a yield of 97 lb. per acre of M) trees (12 feet 
apart). If the trees tapped had been of the same mean girth as 
the whole plantation, the yield would probably have been at the 
rate of about 1 20 lb. per acre. Further, only six tappings were 
made, and the trees, after a rest of a few months, would jirobably 
have stood three or four more tappings whose yield might have 
been at the rate of 30 or 40 lb. per acre. 

“No record, unfortunately, was kept of the date when this plan- 
tation was made. It is probably twelve years old at least. The 
sandy soil at Henaratgoda is unfavourable for Para rubW, and in 
better soil the trees would probably reach this mean girth in ten 
years or even less. It would seem, therefore, that if this culti- 
vation is taken up in favourable localities, a yield of about 120 to 
140 lb. of rubber per acre may be expected after the tenth year. 
This estimate is, however, liable to modification by the results of 
experiments which are still in progress. 

“ Oost of opening Pfuntation8,^Th.e following estimate of the 
first year’s cost of opening a plantation of 300 acres of iorest land 
with rubber was prepared by Mr. F. Lewis, Assistant Oonservator* 
of Forests, Colombo : — 

Bs. 

FeUiog and oloaring st Bs. 12 per uore ... 8,600 

lining, 10 ft. by 10 ft., at Ba. 2 per acre 000 

Holing, at 76 holes per oooly at 40 cents. 697 

Filling and planting and carrying pl^nta from their nuiiety 

to holes, 800 per oooly at 40 cents. 176 

Draining : 800 ft. of di^a per acre at 1 cent, per foot run 900 
lines for oooUm ; 1 shed of 10 rooms of 12 ft. by 10 ft., 
mud walls, and battooalla roof, at Bs. 80 per room ... 800 

Boadi f or inspeotioii, 2 miles ... lao 

Plant nursery, indluding watering 160 

Carried forward (^682 
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Rt. 

Brought forward 6,682 

\Vetidiiit{, at Bo. 1 i^r acre )ier month *... 8.600 

CoHt of surroying linefi round plantatinn, Ray 75 

OontingonoieH, such aa special work, bridges over streams. 

or supplying vacancies, &c 260 

Salary of assistant 1,000 

Tappal oooly 120 

Tools 800 


Total ... 11,927 


This reproBeutB an avtTage of Rh. 40 per acre. A return of 
Hr. 4,200 iH oRtiznatorl to bt* obtained by the sale of timber and 
firewood from the land cJoare<l. This should suffice to erect the 
Assistanf’s bungalow and leave a small margin for contingencies. 

** To this estimate private planters must add the cost of land 
and of seed (about Rs. 20 per 1,000). These items will probably 
bring up the total cost for the first year to at least Rs. 125 per 
acre. As a matter of fact, 300 acres is more than can be opened 
in one yeai', as the number of seeds n^quired will be at least 
160,(XK), which amounts to nearly two years’ crop of the trees in 
the Botanic Gardens. 


** For the second, third, and fourth years Mr. Lewis estimates 
the expenditure on weeding and supplying at Rs. 12, Rs. 8, and 
Rs. 5, respectively. Assuming that the expenditure in the yean 
following is at the rate of Re. 5 per acre, the cost of the planta- 
tion up to and including the tenth year, might work out as 
follows : — 


Goat of land, 800 acres at Ba. 75 

Goat of aeed. aay ... 

First year's cost, as above 

Weeding and supplying, second year 

Do. third year 

Do. fourth year 

Du. fifth to tenth yeant, inclusive 

Ualary of assistant, second to tenth years, inclusive.. 
Taiq^ oooly and tools, seoond to tenth yean inolusive 


Bs. 

22,600 

8,600 

11,927 

8,600 

2,400 

1,6(NI 

9,000 

9,000 

1,25C 


Total 75,777 


^‘Allowing interest at the rate of 7 per cent, on all money 
expended up to the end of the tenth year, the outlay upon the 
pliutation will amount to at least Rs. 100,000, or Rs. 366*66 per 
acre. 

^Betum , — ^The value of Para rubber in the London marlmt 
varies between two and four shillings per lb. according to the quality 
of the rubber and the state of the market. Of the rubber which 
has been collected in the Botanic Gardens and sent home for 
valuation, a large proportion has been valued at almost the 
highest market price then ruling, but a considerable proportion 
of the rubber is always of inferior quality, being mixed with 

r ides of dirt. If we estimate the average value of the crop Bt 
per lb., and the yield in ihe tenth year at 100 lb. onlv per 
acre, the return in that year will be £10, or say Rs. 180 per 
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acre. The cost of harvoBting Bhonld not be more than Rb. 50 per 
acre, including carriage to London. This leayes a margin of 
Rs. 100 per acre, representing a return of 27 per cent, upon the 
original outlay ; if 12 per cent, be allowed for cuntingencieB and 
the usual viciBBitudes of a tropical cultivation, there remains still 
a prospect of a good return on the capital expended.'^ 

Paba Rubber tn India. 

The climate of Bengal, where there is a distinct cold season, 
was Boon found to be unsuitable for the cultivation of Hevm 
brasiliensiH. After experimental efforts in other parts of India it 
was ultimately decided to establish rubber plantations at Mergui 
in Lower Burma, and Nilambur in Southern India. In accordance 
with the arrangement with the Government of India a first lot of 
plants propagated at Ceylon was despatched to Mergui in 1878. 
These consisted of 500 rooted cuttings. In 1 887 there was sent a 
further consignment of plants and seeds. To Nilambur from 1878 
to 1887 rooted cuttings and stumps wore forwarded, as well as 
several lots of seeds. Of the latter 300 were sent in 1885. 
Further iii 1880, two plants were sent to the First Prince of 
Travancore ; in 1881 a Wardian case with 28 plants was forwarded 
to the Andaman Islands, and in 1888 about 3,000 seeds were sent 
to the Commissioner of Agriculture at Nagpur in the Central 
Provinces. There are now numerous trees both in Burma and 
Malabar producing regular supplies of seed. The introduction of 
Hevm brcLHihemis trees into India has therefore been successfully 
aooomplifihed. 

lu a letter received from the India Otficc, dated the 
24th September, 1888, the following memorandum was enclosed 
containing an account of the result of the experimental cultivation 
of Hevm hrasiliemis in Burma. 

Noth on the cultivation of Heven hrrisiliefisiit in the Tenasserim 
Foresi Circle, by Colonel W. J. Beaton, Conservator of Forests, 
dated 24th April, 1888. 

Early Experiments on a small scale were com- 

menced at Mergui in 1877, with eight seedlings, the survivors of 
a small batch received from Dr. King, Superintendent of the 
Royal Botanical Gardens, Calcutta. 

They were successfully set out in the Forest Office compound 
at Mergui, and although on a low hill, a not very desirable site, 
yet their growth was for some time satisfactory. , • 

In 1879, a large number of Hevea plants, believed to be well- 
rooted cuttings, were forwarded by Dr. Thwaites, Director of the 
Royal Botanical Gardens, Ceylon, and although in the chuge of a 
subordinate who had been sent to Ceylon for special iustructionB, 
only 178 survived the voyage. These were set out in the 
plantation area selected, about IJ mile inland from Metgui, on 
somewhat low ground drained by the sources of the Boke C^ung, 
a Bmall tidal creek. 

Only 64 of the healthiest plantB survived the planting opera- 
tion, and of these again casualties continued to take place yearly, 
owi^ chiefly to attacks of white ants, until the number was 
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rednoed to 50 in 1886, since when there have been no further 
casualties. The folloudng were the sizes of ten of the largest 
trees of 1879 on 29th March, 1888 : — 


No. 

Height in 
feet 

Girth 111 inoheh 
at 2 ieet 



from ground 


1 



Forked into two branohett 4 feet from 




ground 

jj 

iV 

17 

C'lean bole of 0 feet 

S 

40 

JS 

» „ » 

i 

{4' 

KM 


"i 

IM 

,‘M 

Forked at S feet from grunnd 

6 

SSJ 

J7‘ 

Cleim bole of 8 feet 

7 

JbJ 

<1 

M „ 10 

K 

SO 

IS 

0 , 

0 

81 

27 

6 

JO 

21 1 

iHi 

R 


Ptopugahm with tuUinffs , — In the rams ot J879, 24 cuttings 
from the 3 ’onng trees in the Forest Ofiice compound were set out 
in the plantation, but the experiment proved unsuccessful. 

Subsequent attempts maile from time to time met with no 
better success, the cuttings generally dying off dunng the second 
year. 

Propagation with seed . — In 1884, a few ol the older trees 
having commenced to seed, experiments were made, with the 
result that 51 seedlings were successfully raised. 

These, however, when transplanted into the main plantation, 
were speedily reduced in number to 28 by attacks of white ants 
and the browsing off of the young shoots by deer. 

The following year a large quantity of seed was procured from 
the 50 older trees, but, not being sown immediately after collection, 
a great portion of it failed to germinate, and o^y 121 seedlings 
were raised. 

In the rains of 1886 better results were obtained by the timely 
sowing of the seed obtained from the older trees, and by the 
removal of the husk enclosing the seed. As many as 
7,030 seedlings were raised, germination occupying three to 
four days. 

Experiments were continued in 1887, and 8,480 additional 
seedlings obtained. 

From Ceylon 54 seeds were received in October, 1887, of which 
only 31 were fit to sow, but all failed to germinate. 

Stock on hand cU end of Marche 1888.— -The stock of trees and 
plants in the plantation and nurseries was as follows at the end 
of March ; — 

Mt oat in 1870 80 

Beedlian of 1884 to 1886 Mt oat in thonsin plnatitioB 

0,758 

In the naneries xeadr for ttamplantinff and i of 1886 8,608 

dirtribatton ^ f of 1887 6,480 

Giaad total 14A«1 




General i^emarks ^ — ^The 50 older treoB ap^r to be in perfect 
health, with evidence of such vigour as to leave no donbt that 
they ai'e fally established, and have ontgrown all danger from 
atti^ks of white ants. 

They yield an abundant supply of seed, some of which, if 
allowed to fall, occasionally germinate under the trees. 

The flowering takes place generally in January, in the cool 
season. The fruit forms in March and April, and ripens in July 
and August, about the middle of the rainy season. 

It will be seen that the propagation of the Hevea hraeiUcn^tf* 
ill this part of Burma is now quite independent of external 
assistance, and that its acclimatization has been successfully 
demonstrated. 

It now only remains to subject the larger trees to periodical 
tapping to ascertain the yield in caoutchouc, after which the 
question will have to be determined as to the precise area which 
it may be advisable to plant up at Mergui and other suitable 
localities with this valuable tree. 

The following further corresjiondence aflords information 
respecting the experimental tapping of Hevea trees in Tenasserim : 

India Officb to Royal Gardens, Kew. 

India Office, Whitehall, S.W., 
26th April, 1889. 

Sib, 

In continuation of Mr. Walpole^s letter of the 24th September 
last (R. 8. & 0. 1269/88), 1 am directed by the Secretarj" of State 
for India in Council to forward for your information a copy of a 
letter received from the Government of India, together with its 
enclosures, reporting the results obtained from tapping Hevea 
hrasiUen^te trees near Mergui, in Tenasserim. 

The specimens of caoutchouc referred to in the enclosures have 
been forwarded to you separately by parcels post. 

1 am, Acc., 

(Signed) C. E. BERNARD, 
Secretary, 

Revenue, Statistics, and Commerce 
The Director, Department. 

Royal Gardens, Kew. 

Memorandum from Colonel W. J. Seaton, Conservator of Forests, 
Tenasserim Circle, to the Chief Secretary to the Chief Com- 
missioner of Burma, dated 28th January, 1889. 

Referring to my letter. No. 330-24, dated 6th October, 1888, 
1 have the honour to advise the despatch by parcel post of a 
package containing the following quantities of caoutohono, which 
have been obtained in the tapping of the Hevea brariliensia trees 
in the plantation near Mergui 

Collected in July, 1888. 

(1.) From 5 trees on the west bank of the Bdkohaungale 5 os. 
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OoUeeted in November, 188^. 

(2.^ From 37 trees on the east side of the B6kohauugale 9 ok. 

(3.) From 5 trees on the west bank 3 ok. 

2. The tapping experiment was first undertaken in •Inly, under 
the impression that tho flow of milk would be more abundant 
during the rainy season. 

Small bamboo pots were, in the first instance, affixed to the 
trees by means of well-wrought potter’s clay, and above them 
snuill pieces of tin were also placed m such a position as to 
])rotert them from the rain ; but, as the cla> } lelded to the rain 
find fell to the ground, tap]ung had to be undertaken at intervale 
hetweeu the showers, the bamboo pots being affixed by sharpening 
the upper end and forcing them into the bark in the manner 
followed by tho “ 'J’hitsi ” collectors. In order to obtain the 
largest (juantity ot milk in the shortest time possible, numerous 
incisions were made on the trees. The incisions were made in an 
upward dirt'ction and cou^orglng as re(|nired. 

The quantity of milk collected was so small in the intervals 
between the showers that it was det^med necessar> to limit th(> 
experiment finally to fi\e ot the larger trees on the west bank of 
the Bokchaungale, which fiows through the plantation. The milk 
was found to how much more freely from thesis trees, although 
not much larger than the trees first experimented upon. They 
have, however, thicker bark, and it was observed that the 
exudation of milk was greatest near the ground, where the bark 
was thickest, while at a height of 6 or 7 feet it was almost t7»7. 

Owing to continued wet weather, it was found necessary to dr}^ 
the milk over a fire and keep it subsequently in a warm place 
near the fire for about three weeks. 

3. The experiment was renewed between 22nd and 26th 
November, when the rains had fall> ceased, 42 trees being 
operated on, nc,, r> to the west and 37 to the east of the 
Bdkohaungale. 

The method of tapping was the sdiue as that followed previously : 
but the yield from each incision being small (less in fact than 
was the case in the rains), the several trees were tapped to their 
utmost extent, and, by constantly collecting the milk before it 
had time to dry, the quantity now forwarded was obtained, vis., 
3 02 . from the 5 trees to the west, and 9 oz. from the 87 trees to 
the east, of the H6kchaungale. 

4. I append a statement exhibiting the girths of the Hevea 
trees tapped between the 22nd and 26th November, 1888, and the 
number of incisions made on each 


— 


ATeorege Girth, j 

Ayenge number 
of Inoiiioiie. 

5 trees west of sfeMin ... 


Ft. itlH, 

8 1 

22 

87 trees eMt of Btreain ... 



2 7 

12 






Mr. J. W. Oliver, Deputy OoxiBervator of Forests in Charge of 
Tenasserim Circle, supplied the following information explaining 
the method of collecting and drying the rubber : — 

The milk collected from the trees west of the stream was 
poured into a deal- wood box, and the milk from the trees east of 
the stream was poured into bamboo split into halves lengthwise. 
The milk was put out in the open air in the sun during the 
morning, placed in the shade during the heat of the day, and 
again put out in the open in the afternoon at about three o'clock. 
As soon as the milk became firm, more milk was poured over it. 
The milk coagulated so quickly on the trees that about liO i»er 
cent, of the milk was collected in the shape of umiuiahif. Instead 
of keeping them separate, these odd pieces were placed iii the 
milk in o^er to secure the rubber in one mass. These are the 
flarker pieces of rubber which may be seen in the largest piece 
of rubber. I do not think that they affect the quality ot the 
rubber in any way, the odd pieces themselves being drier, and so 
perhaps of a better quality tl^n the surrounding rubber. 

Royal GARDBNtt, Krw, to India Offick. 

Royal Gardens, Kew, 

SlB, .Tune 4. 18811. 

1 AM desired by Mr. Thiselton-Dyer to acknowledge the 
raceipt of your letter of the 26th April last (li. B. & C. 61 4) 
forwarding a copy of a letter received from the Government of 
India with enclosure reporting the results obtained from tapping 
trees of Hevea hrmilimsuH near Mergui in Tenasserim. 

2. The specimens of caoutchouc referred lo were duly received 
by parcels post, and they were subsequently submitted for valua- 
tion and report, through B. W. Silver, Esq., F.L.S., to the India 
Rubber, Gutta Percha and Telegraph Works Company, Limitedi at 
Silvertown. 

3. I enclose herewith a copy of the valuation and report 
received respectii^ them. On the whole this report is favourable. 
The small quantity of rubber available (in no case exceeding a 
few ounces in weight) rendered its manipulation somewhat 
difficult ; but bearing this fact in mind the result as shown in 
the samples of prepared rubber sent in a separate cover is very 
encouraging. 

4. It will be noticed that the best quality, valued at 2s. 
pound, is nearly equal to the best South American rubber. Imi^ 
was labelled ‘^Semamby** and was fonhed by milk which 
coagulated immediately on the trees in the dry season. 

5. The rubber (marked No. 3) obtained from trees during the 
rainy season was dried over a fire. The quality of this appears tb 
be better than either No, 1 or No. 2, and it approaches very near 
to No. 4. Except as regards the difficulty of coagulating the 
rubber there appears from these experiments to be little differ- 
ence between the specimens collated during the rainy 'Season 
and those collected ^^when the rains had fully ceased.*’ 

6. All the trees tapped were young and few were more than 
12 inches in diameter. Mr. Thiselton-Dyer is of opinion that it 
is very desirable that these interesting experiments should be 



continiied if there are snificient treee available. If daring the 
dry Heason the milk ia found to coagulate readily on the treea, ihia 
method might be provisionally adopted with the view of testing 
on a larger scale its suitability for general use in India. Where, 
however, the milk does not coagulate readily, it might be 
advisable to try the cautious application of dry heat in tike most 
convenient manner locally available. Mere sun heat, especially 
during the rainy season, does not appear to produce good rubber.* 

7. In South America the milk of Hev(*a braaihemia is collected 
generally at the beginning of the dry season. When the quantity 
collected is large it is necessary, in order to prevent decompositiom 
to obtain the caoutchouc in a solid mass ns soon as possible. The 
best Para rubber is prepared by dipping a wooden paddle in the 
milk and holding it in the thick hot smoke from burning wood 
and palm nuts. When the first layer is dry the paddle is dipped 
again and the process repeated until a thick solid mass of 
caoutchouc is olitained. A slit is made down one side, the rubber 
is peeled off the jiaddle and hung up to di>. 

1 ha\ e, Ac., 

J. A. Godlej, Esq., C.B., (Signed) D. MORRIB. 

, India Office, Whitehall, S.W. 

[Enclosure.] 

Report from India Rubber, Giitta Percha and Telegraph Works 
(V)mpany, Limited. 

Silvertown, May IW), 1H89. 

The four samples of Heuea rubber received from Kew have 
been treated with sulphur in the same way as that adopted In the 
case of the better kinds of Brazilian rubber. Allowance must he 
made for the smallness of tlie quantity experimented upon. 

Eight samples sent herewith, four each, washed and 

cured.” 

No. 1. Has the appearance of that imported some 12 months 
since, and known as Rio rubber ; is soft, and would decompose if 
exposed to the necessary heat, after washing, losing 12 per cent, 
in that process ; its commei-cial value Is. lid. to 2s. 

No. 2. Slightly firmer ; in other respects the same as No. 1. 

No. 3. Percentage of loss somewhat less, and therefore of a 
trifling increased value. 

No. 4. Found to be stronger and firmer ; not so likely to 
decompose when drying ; worth 2s. 3d. ; owing to the scrappy 
nature the loss is greater than it otherwise would be. 

In Southern India the results of the cultivation of Para rubber 
trees have so far not been satisfactory. In 1888 Mr. Lawson was 
adced by the Government to supply a short resume of the suooeae 
which had attended the cultivation in the Madras Presidency. 
He replied as follows : 

There are three young trees of Hevea braailienaia In the 
Barliyir Gardens. They are about 20 feet in height, and have 
stems of hbout 18 inches diameter at the base. . . They grow 

vigorously and they have flowered for the first time this q[Hring. 
but so far I have bMu unable to extract rubber from them in any 
quantity.” 
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At Nilambnr the rubber trees (Ceara and Hevea) were planted 
amongst teak treee. In the Administration Report for 1884r-85 it 
was stated **the growth of the rubbers on the whole continued 
good though Mr. Hadfield doubted whether they would yield 
much revenue as there was little milk in the seven years old 
trees.” Again : “ One pound of rubber was (obtained from 80 of 
the largest trees in 188o-87 but no tapping was done subsequently.” 

No distinction appears to have been made in these Reports 
between the Hevea and Ceara rubbers. It is possible that the 
failure noted applies more particularly to the latter trees. 

The latest information available on the subject is contained in 
the Report of the Nilambur Teak Plantations, 1895 (Appendix C., 
p. 69). The following remarks (quoted from (Commercial Circular, 
No. 8 of 1897, issued by the Reporter on Economic Products to 
the Government of India) appeal* under Exotic Plantations — 
Rubber ; — 

** S. WorJrtnff. The rubber is quite out of place in the middle of 
a teak plantation, even should it prove itself of any commercial 
value. The soil occupied is some of the most valuable in the 
plantations. Experiments are now being conducted in tapping 
the rubber, and, as far as they have gone, show little prospect of au} 
material revenue being realised. The biggest trees are now nearly 
20 years old, and each covers the space required for two teak trees of 
the same age. The yield appears to be from 4 to 6 os. of rubber 
which production may perhaps be continued for five or six years 
(even this is very doubtful), and the result expressed in current 
coin would compare very unfavourably with the value of two teak 
trees of the same age. 

** Probably the most payinjir thing to do wquld be to fell this area 
in 1895, clean and to plant it up with teak. In order, however, 
that the success or failure of the rubber growing may be proved, 
it is proposed to clean and fell at the end of the first rotation 
in 1900, when very few saplings of small size will be available, 
and plant up the whole area with teak in 1901. This compart- 
ment will then work into the working circle.” 

In a Note on the Working Plan for the Nilambur Valley Teak 
Plantation the Inspector-General of Forests in India, Mr. B. 
Ribbentrop {Indian ForeHfei% 1898, p. 1(>8) discusses the suggestions 
for cutting out the rubber trees as follows : — 

^*lt would appear that the experiments carried out with thf, 
introduction of rubber-yielding trees have so far been unsuccessful, 
but I feel nevertheless rlisinclined to agree in the proposal that 
the experiments of making the Nilambur Basin an importimt 
centre of rubber supply should be discontinued. . . . To m4 
it seems that the Nilambur Basin is eminently adapted for the 
growth of rubber-yielding plants, and the facility of export renders 
the prospect of a trade in a product which can bear a land trans- 
port of hundreds of miles particularly attractive. The demand 
for rubber, and its price, are constantly inoreasing» and I would 
strongly advise that experiments should be continued till the 
most actable rubber-yielding tree is found, which will grow in 
localities not required for the extension of the teak pbmtation/* 
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Para Rubber in the Straith Settlembntb. 

Plants of Para rubber were forwarded direct from Kew to 
Singapore in 1876. In 1877 Mr. Murton reported ; “Our climate 
IS evidently suited for the growth of Hrvea, judging by the 
progresH the plants sent last year have made.'' Some of these 
plants were afterwards introduced to Pera^ where, in 1879, 
Mr. (now Sir Hugh) Low reported : “ The Heveas are 12 to 14 feet 
high. The} take to the country immensely.” 

Kew possesses very little information in regard to the number 
and character of the Para rubber trees now existing at Singapore. 
Mr. Ridley, Director of the Gardens and Forest Department, was, 
however, good enough to forward photographs, in Ma} last, of a 
rubber plantation in the Botanic Gardens, showing a grove of 
trees of different ages and sizes. One of these had been tapped 
at nine years old, and had yielded two pounds of rubber. 

An interesting account of the original trees planted at Kuala 
Kaugsar by Sir Hugh J^ow was Utel} given by Mr. R. Derry in 
Perak Mi4HeaTn Noten, Vol. 11., pp. 101-102. Thej are yielding 
seeds freel} ( 2,*), 000 last 3 ear), and are considered at present of 
more value as seed bearers than us rubber producers. The 
following letter lias been receiu‘d from Mr. Deny ; — 

Curator, Government GAHUENh and Plantations, Taiping, 
Perak, to Koyal Gardens, Kew. 

(rovenunent Plantations Office, Taiping, 
Dear Bir, October G, 1897. 

I AM now able to reply to your letter, dated December 14, 1896, 
with reference to Para rubber trees planted by Sir Hugh liOW at 
Kuala Kangsar, Perak. 

It is quite a mistake to suppose that these yield no rubber. 
1 have collected over 1 cwt., and find the trees run quite freely. 
From a few trees 1 have collected 5 lbs., each and only stopped 
for fear of taking too much. 

1 notice in the extract Irom Sir Hugh Low's letter (which yon 
sent me) that the trees had previously been tapped by Dyaks 
unsucce^ully. As you are aware, Para rubber does not exude 
for some days after the incisions have been made, and Dyak^ who 
are familiar with such rubbers as AlnUmiOj Firm^ Willughheia^ Ac., 
no doubt concluded that as the trees did not run at once when 
tapped there was not any rubber— hence the mistake. 

I am now sending samples home for valuation. 

1 am, ACf 

The Director, (Signed) R. Dbbrt. 

Royal Gardens, Kew. 

The following further particulars, communicated by Mr. Derry, 
are taken frpm the Perak Oovemmeaf Gazette for April 8, 1898 
Para Rubber (HeVea hraeilimetH). 

Many trees have been tapped, and a report on the work submitted. 
The rubber obtained is not yet sufficiently snioked for sending 
home, but samples have been valued in Mincing Lane at 2s« 8i£ 
and M. per pound, and considered equal to Brazilian prodnoed 
rubber, and also worth Is. per pound more than that nsnally iont 
home from the Straits, 
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There hue been a laiye detnand for seeds, and about 35,000 have 
been supplied. How to this industry is deserving attention may 
be inferr^ from the following moderate estimate 

(Planted 14 feet x 14 feet a 22.5 trees to the acre.) 


Age. 

Yield per tree. 

Yield per aore, 
one tree X 226. 

Grow value per aorOf 
estimated at 2«r. per pound. 

Team. 

OunoeH 

rounds. 

e A d. 

S 

10 

140} 

14 10 0 

7 

18 

250 

26 0 0 

8 

26 

R65 

m 16 0 

9 

34 

478 

47 l.S 0 

10 

42 

6904 

69 1 0 


The importance of close planting is not generally realised. 
Planted at 14 feet x 14 feet, against 2.5 feet x 2.5 feet, would 
possibly result in a difference of one year in six in favour of 
close planting. 1 am of opinion that, planted 14 feet x 14 feet, 
trees could be tapped in tb^ fifth year, if not earlier. Para rubber 
is a remarkably adaptable tree, growing in swampy land or dry, 
high ground without, so far ss I have tested, any (lifference in the 
yield of rubber. 

The following extracts are taken from Notes on Rubber Growing 
in Perak by Mr. L. Wray, Curator and State Geologist, Perak, 
dated 4th December, 1897 : — 

In 1887 some seed was obtained from the Kuala Kangsar trees 
and planted in the Museum grounds, Taiping. The soil is very 
bad, the land having all been mined over, but still the trees have 
grown well and have attained, in the ten years which have elapsotl 
since they were planted, a considerable size. 

The tree has also been planted at Parit Buntar, where it grows 
well. It is in the garden of the District Magistrate, and close to 
the river. The land is occasionally flooded by the river, and in 
the ordinary way at high tide the river is only a foot or two 
below the level of the surface of the ground. The river is quite 
salt enough for the Nipa palm to grow well on its banks. 

It has been planted at Bitiawan, also on low land near the 
sea; at Tapah, Batu Gajah in Kinta, and other places in the 
State, and in all it has grown well. 

It may therefore be stated that it will thrive in any locality, 
from the hakau swamps to the foot-hills, and on any soil, from * 
rich alluvial to old mine heaps. 

So to 1 have not noticed that it has any enemies which do It 
serious injury. When large areas come to be planted up thevQ 
may arise trouble with some pest, but at present thpre does not 
appm to be any indication of such a contingency. 

Hitherto the trees have been planted singly, and, as might be 
expected, they have grown with short trunks and bushy tops. 
To be a success— that is, to yield large quantities of rubber— 
the tree must be planted so that it will run up and form a tall, 
straight, branchless trunk. 

There is little to guide one on the subject, but from 15 to 20 
feet apart would appear to be about the correot qieoing. At 
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20 feet it might be neoeeBary to plant something in between 
them to keep them from early branching, but this would not be 
necessary at feet. In Larnt, at an estate at Kiimpong Dew, 
they are being planted at 10 by 10 feet, that is 514 pt^r acre. It is 
very close, but it is the intention, I am informed by Mr. Waddell 
Boyd, the manager, to thin them out later on to 20 by 20 feet or 
108 per acre, tapping the intermediate trees— that is, those which 
are ultimately to be thinned out — as early as possible and as 
severely as they will stand, while the others are allowed to grow 
to a large size before tapping. 

With a view to giving some data respecting the growth of the 
trees, I have measured thirteen of those in the Museum grounds. 
These trees, it is to be remembered, are ten years old, and are 
planted on mined land of the poorc^st quality. For these 13 trees 
the mean height is 74 feet, and the mean girth at 3 feet from the 
ground is 4 feet 2 inches. This gives a mean annual growth 
in height of 7 feel 3 inches, in circumference of 5 inches, and 
in diameter of I'G inch. 

The trees are very proiihc B(‘od bearers. Those in the Museum 
grounds have this year yielded nearly 14,000 seeds— or, to speak 
'more correctly, that ‘numlier have been collected. Most of the 
trees are ])lauted by the side of a large ditch, and all the seeds 
which fall into it are at once carried away, as they are very light 
and float on the watoi*. The seeds have been distributed, 3,000 
going to the Jebong Estate, and 11,000 to the Sam Sing Estate. 

At 15 by 15 feet 14,000 seeds would be enough to plant 72^ 
acres of land. Where the land is ready it is certainly an 
advantage to plant th(* seed at stake, but ^here this cannot be 
done not much loss would follow planting in nurseries and then 
transplanting. The thing to avoid in tins method is the pro- 
dustion of double stems near the gn>und, caused by the original 
shoot dying out or being broken off. 

It has recently been proved by Messrs. Curtis, Derry, and 
others that these trees will yield at least one pound per tree 
per year of clean rubber. Taking the value of the rubber at 
28. per pound only, we giit for an acre of land planted at 20 
by 20 feet, an annual crop worth £10 1(>8., and if planted at 
15 by 15 feet worth £19 Gs. This should begin, as far as is now 
known, at about the sixth or seventh year, and by the 12th year 
should have increased to double the amounts given. 

A sample of rubber obtained from a tree cultivated in the 
Botanic Gs^en, Penang, and recently forwarded to Kew by 
Mr. C. OurtiB, has been submitted to Messrs. Hecht, Levis A Kahn, 
21, Mincing Lane, E.C., who report upon it as follows .* — 

•• Worth to-day (81/8/98) 38. 3d. per lb. ; beautiful rubber, very 
well cured.'* 

It may be mentioned that Fine rubber is now selling at 
about 48. 4d. per pound. It would be interesting to learn why this 
^ beautiful rubbw *’ from Penang diould be valued at more than 
a Ail lin g ner pound less than Amasonian rubber. One enlana- 
tion is that Avea rubber cured in any other way than hy the 
smoke of palm mats is intrinsically not so good as Fine Fsra. 
TUs is evidmtiy not the whole story. It is possible there Is a 

687 0 
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certain amonnt of prejudice existing against Hevea rubber in any 
other form than that in which it has always been received in this 
country. In any case it is desirable to institute a comparative 
chemi^ investigation of the value of Brazilian rubber as against 
that obtained from cultivated trees. So far it would appear that 
no Esvea rubber obtained from cultivated trees has reached the 
highest prices attained by Amazon rubber. 

Zanzibar. 

In the **Shamba,*’ the Journal of Agriculture for Zanzibar 
(October, 1897, p. 2), issued by Mr. R. N. Lyne, F.L.S., the Director 
of Agriculture, the following interesting note appears respecting 
a fine tree of Hevea hrOHitiemlH growing at Mbweni. This, 
originally received from Kew, was planted in the Botanical Garden 
established by Sir .John Kirk when he was Consul-General at 
Zanzibar (see Kew Bulletin^ 189G, pp. 80-86) : — 

‘‘The cultivation of rubber is beginning to occupy attention 
here now. At Mbweni, there is a Para rubber tree .50 feet in 
height and over 6 feet in girth. It is a beautiful tree, clean and 
straight in the trunk, with not a branch to interrupt its tapering 
symmetry till the crown is reached. It is now flowering. We 
believe that this tree has not been tapped, but a casual stab in 
passing induced a flow of milk which suggested a good reserve. 
This tree is growing in a spot which by no means corresponds to 
the conditions of its natural habitat in Brazil which are low and 
alluvial. At Mbweni, the Para rubber tree is found on a porous 
sandy ridge within 100 yards or so of the sea cliff. And yet it 
has grown on this apparently uncongenial locality with the 
greatest vigour. In the richer and damper soils, it ought to thrive 
as in its native country/* 

Mozambique. 

In the report on the trade of Portuguese East Africa for the 
year 1889 (XO. Annual Series, 1890, No. 742), forwarded by Sir 
H. H. Johnston, Mr. Vice-Consul Ross at Quilimane records the 
existence of trees of Hevea hrasili^eie as follows (p. 10) : — “ In a 
private garden on the bank of the Chinde River, I was shown 
half-a-dozen very healthy Para rubber trees a year old, and some 
15 feet high. They had fruited well, and the owner had sown in 
the neighbourhood most of the seeds they had borne.** 

West Africa. 

OamUa ^ — In the report on the Botanic Station at the Gambia 
for 1897, the Curator reported {Kew Bulletin^ 1891B, p. 41) ; “ a few 
plants of this are at the Station, but they do not appear to W 
growing well, owing to the long dry season.** 

Sierra Leone,— In the First Annual Report on the Botanio 
Station at Freetown, Mr. Willey, the late Curator, states : “S6me 
plants of the Para rubber, the premier rubber of the world, are 
growing here, but they are too small yet to express an opinion as 
to their ultimate success. They will be reported on later.** 

OM Ooaat— In the Report on the Botanic Station at Aburi 
for 1894 the Curator states, “rubber plants, especially Para 
robber, are making good progress. Some of the treM only 
18 months growth are 10 feet high and have otems 3 Uiobeo in 
diameter.** 
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Lagoa^’^ln Mr. Millen*B Report on the Botanic Station lor the 
quarter ending 30th September, 1895, fnentlon la made of 
^ffruoeana but not of H, hrasiltmaia. The former is described 
as having done ** fairly well.** In the Report for the year 1897 
seeds of ffevea braailienaia are acknowledged as having been 
received from Kew. 

Para rubber trees have been introduced to French and German 
possessions in West Africa. They are described as having done 
well in some localities in the Cameroons, and according to the 
Tropmpflanzer rubber has already been obtained from them. 

West Indies. 

Jamaica. — Seeding trees of Para rubber have existed at the 
Castleton Gardens, Jamaica, since 1882. In the Bulletin of the 
Botanical Department, 1894, p. 104, Mr. Fawcett, the Director of 
Public Gardens and Plantations, states : — 

“There are young trees at both the Castleton and Hope 
Gardens, but they have not yet yielded any rubber. The bark is 
about ^ inch thick, and the lactiferous vessels lie in the inner half 
of the bark. From examination made in the Gardens, it would 
• appear that this tree will succeed only in .lamaica grown as a 
forest tree with its bark shaded, and its roots in a soil which is 
constantly wet. It is quite possible that these conditions are 
more important than the rainfall, and that the tree might be grown 
in the swamps along the South Coast.** 

Dominica, — In the Report on the Botanic Station at Dominica 
for 189C it is stated : “We have now all the best kinds of rubber 
trees, viz., Hevea, Gastilloa, Ficua^ Manihot^ and Kickxia . . . 
The plants of Heuea and Kickxia are still small.*’ 

St, Vincent, — ^According to the Report on the Botanic Station at 
St. Vincent for the quarter ending Ixlth of June, 1891, six plants 
of the Para rubber tree were planted out at the Station during 
that period. There is no record in later Reports of the success of 
this experiment. The Central America rubber tree (OctaHlltHt 
elaatica) is said to be doing very well in St. Vincent. 

Grenada, — The Para rubber tree is recorded as under cultivation 
at the Botanic Station, Grenada, in a list published in September, 
1893. In 1895 it was in flower and fruit. 

Trinidad, — In the Annual Report for the year 1897 on the 
Royal Botanic Gardens at Trinidad, Mr. Hart, the Superintendent, 
states “the Heveas or the Brazilian and Demerara rubbers are 
trees of large size and do not bleed so freely as Castilha^ neither 
do they grow so quickly, but they have the advantage of being 
able to grow in pl^es where Caatilloa could not thrive. Trees of 
large size are present in the Garden and annually give pa seed in 
limited quantities.** 

The following interesting particulars have lately been received 
respecting rubbOT obtained from these trees during this year : — 

Superintendent, Botanical Department, Trinidad, to 
Royal Gardens, Kew. 

Botanical Department, TWnidad, 
Sir, June 22, 189& 

1 FORWARD yon a ball of Hevea rubber oollect^ from our Ifees 
iR the following manner The rough bark was first ^speke- 
687 C 8 
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shaved*^ so aa to obtain a clean surface 'without injuring the 
cambium. At the upper part of the aur&ce thus expoaed longi- 
tudinal Blits were made some four or five inches long and 
sufficiently deep to reach to the xylem. Streams of latex then 
commenced to run down on the clean surface, which when 
partially dry were collected by rolling into a ball. Every night 
for eight successive nights, the latex started afresh and was 
collected in the morning. The quantity appears to be greater 
after rainfall. It came without fresh cutting. 

Yours faithfully, 

The Director, (Signed) J, H. Hart. 

Royal Gardens, Kew. 

Mbssbb. Heght, Lbvib & Kahn to Rotal Gardens, Kew. 

21, Mincing Lane, London, E.C., 
Dear Sir, July 12, 1898. 

In reply to your favour of the 8th instant, which only reached 
us this morning, we have examined the ball of Hvvm rubber from 
Trinidad which you sent us and find the quality excellent in every 
respect, clean, strong, and dry. This rubber would be readily 
sideuble in this market and would at the present moment command 
a very high price, probably about Js. to 3s. 2d. per lb., perhaps 
even a little more. 

Yours faithfully, 

(Signed) Hecht, Levis & Kahn. 
British Guiana. 

Hevea hroAHiemh does not appear to have taken well in this 
colony. According to Mr. Hemsley there are at least two species 
of Hevm native of British Guiana. Hcvea pamiflora^ Muell. 
Arg. (H. spruceana^ Oliver, pro parte, in Kew Report^ 1880, p. 37) 
has been collected by Jenman (Nos. 725 and 2450), and by 
im Thum (No. 200) on the Mazaruni River. The other Guiana 
plant has recently been described as a new species and is Hema 
confuaa^ Hemsley (Hooker'B leones PJantarum^ vol. vi., pt. iii., 
t. 2574, figs. 1-3). This was collected by the Schomburgks and 
by Prestoe on the Mazaruni River, by Jenman on the Mazaruni 
(No. C21) and Essequebo Rivers (No. 1332), and is now under 
cultivation at the Trinidad Botanic Gardens (Hart, No. 3554). 

A Report on some of the Rubber-producing Plants of Britii^ 
Guiana, by the Government Botanist,’* was published at w 
“ Royal Gazette ” office, in Georgetown, in 1883. Later information 
on the same subject is included in a Report on the Balata Indu,^tify 
of British Guiana,” published in 1885. * ^ 

The following brief account d the rubber-yielding plants of ^ 
British Guiana appeared in the Appendix to the Report of the 
West India Royal Commission, 1897 {Kew Bulletin^ Additional 
Series I., pp. 34-35) 

The most promising rubber tree is the Hatie.” This is found 
in the upper basin of the Essequebo and Mazaruni rivers, and 
probably yields some of the crude rubber sometimes reodved 
from that region. It is also found in some districts on the 
Fomeroon river. Mr. Jenman calculates that from a large Ism 
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several pounds of rubber might be produced. The milk of a tree 
or trees known as ** Touckpong/' or Oumakaballi," is sometimes 
mixed with balata milk, but it is not separately prepared. A 
specimen of rubber obtained by Mr. Jenman from a large twining 
plant known locally as Macwarrie1»alli,'' uiul detei'inined to be 
Forsferoma was received at Kew in 18H8. It was shown 

that if the plant from which this rubber was prepared existed in 
any quantit\ in the interior of the Colony, the collection of the 
rubber would be a very promising commercial undertaking (Keu^ 
Bulletin, 1888, pp. 011-71). 

It is very desirable that all these rubber trees should be care- 
fully and exhaustively investigated in order to iind out their true 
value. It is probable that it may be found profitable to establish 
natural plantations in districts where the best rubber trees are 
already found. This could be done with little difficulty, and it 
offers the best means of immediately extending the area under 
rubber trees in different parts of the Colony. Where plants are 
plentiful it would only be necessar}' to clear away some of the 
other vegetation and allow the rubber trees more light and air, 
as well as thinning them out when too crowded. Where the 
• conditions are favourable, and the plants only sparsely found, 
wild seedlings might bo traiiB])lanted or fresh seeds “dibbled in ” 
at intervals to fill the vacant places. The cost of this plan would 
not be considerable, as the trees would require little attention 
after they were well started. 


DGXXVL-MISGELLANEOUB NOTES. 

The Secretary of State for India in Council has appointed, at 
the nomination of Kew, Mr. Charlbh Alfred Barber, B.A., 
F.L.S., Professor of Botany, Indian Civil Engineering College 
(Forestry Branch), and (1891-5) Superintendent of the Agricultu^ 
Department of Agriculture of the Leeward Islands {Kew Bulletin, 
1891, p. 245), to be Government Botanist, Madras, in succession to 
Mr. M. A. Lawson, who died 1896 {Kew Bulletin^ 1896, p. 185). 


Mu , Robert Evans Gbbsson, a member of the gardening 
staff of the Royal Gardens, has been engaged as head gi^ener by 
Archibald Findlay, Esq., for his garden in Durban, Natal. 


Foreign Bstimation of Kew.— The Paris Journal V Eclair gives 
the following account in its issue for August 17th of the oxgani^ 
tlon of botanical work in British Colonies and of its relation to 
Kew i— 


^^Les Anglais sont anives, en ce qui touche la culture et la 
ivopagadon dee plantes tropicales, & cr4er une organisatton 
exoellente donnant des rteultats partaita. , . , , ,, 

^ Ils ont Atabli chacone de leurs colonies des eUnlieie- 
xnents spAoiaux, dont le but est d’utlliser les ressouroes de la 
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v^tation exotique. Ges etablisBements sont clasB^B en troiB 
gronpeB bieo distincts : 

Lbb d4partementB botaniques qui Bont on gronpement 
d'itablisBementB et de jardins bous la direction d’un Beal fonction- 
iiaire. La surface totale d'un dipartement botanique varie entre 
100 et 500 acres, et sa depense annuelle entre 75,000 et 
150,000 francs. Des d^partements botaniques existent a Calcutta, 
i* Madras, a Ceylan, anx Straits Settlements, a Maurice, en 
Australie et k la Jamaique. 

y Les jardins botaniques, institutions a pen pros similaires 
a celles des ^tablissements botaniques, mais occupant une surface 
moindre excMant rarement 50 acres, et nocessitant une depense 
annuelle de 25 & 75,000 francs. Ces jardins existent a Hong- 
Kong, dans Tile de la Trinity, dans la Guyane ot dans les provinces 
nord-ouest de Tlnde. 

“ 3° Les stations botaniques qui ne sont que des diminutifs des 
jardins botaniques, et dont le role principal est de maintenir en 
parfait 4tat les p6pinieres destinees a foumir des plantes (yconomi- 
ques en vue de la distribution aux colons. Des stations botani- 
ques existent a Saint-Tincent, Sainte-Lucio, Dominique, Monserrat, 
^int-Kitts-Nevis, la Lagos, la Gold-Coast, la Gamble et Sierra- 
Leone. 

Ces difE^rents ctablissements ne content rien au gouvernement 
anglais ; chaque colonie en supportant les fmis. Ils sent eux 
auBsi self sup/tortnig, Dans quelques colonics, cependant, telles 
que Natal, les jardins botaniques sont ding6s par un comite 
Bcientifique, subventionne par le gouvernement, qui voit le plus 
Bouvent ses d^penses couvertes par la vente des plants dans la 
colonie. 

Mais ces divers etablissements ne sont que la premiere partie 
de Torganisation ; la seconde partie est le magniliqae jardin de 
*Kew, situ^ aux environs de liOndres. Sans le jardin de Eew 
(Royal Botanic Garden, Eew), les multiples jardins coloniaux 
situes dans les colonies anglaises ressembleraient fort k un 
immense corps sans cerveau, et leurs efforts, si ^nergiques fussent- 
ils, seraient souvent menaces de demeurer steriles. 

^ Eew est en perpMuelle correspondance avec eux, et se tient 
con Btamment au oourant de leurs tentatives. 11 re 9 oit dlreotement 
lee plants et les graines recueillis par chacun d'eux ; une fois qu*il 
les poBB^de, 11 essaie de les utiliser, puis de les exp6dier dans une 
autre colonie. Eew sert ainsi dHntermMiaire entre les diverses 
poBseBBions anglaises pour tout ce qui conceme Ids cultures^ 
coloniales ; il cr^e entre elles r^change des gzainqs et des plantii * 
—point essentiel, — il reproduit dans dee serres spicialemeni 
am^nag^ soit au moyen de semis, soit au moyen de boutared» 
des v^taux susceptibles d'etre utilement introduits dans oertaittee 
colonies, ou des vari^t^s v4getales paraissant plus avantageuses que 
celles qui y sont dqfc cultiv^es. En somme, ce jardin de Eew, 
grace a ses essais r^p^tes, grd.ee k ses sdlections savautes, am^liore 
perpdtuellement la culture coloniale pratiqude dans le vaste 
empire colonial de rAnjgleterre. 11 a ite tonjours k mdme d’appro- 
visfonner le colon anglais de plantes industrielles trds avantageuMi. 
O'est de Eew que sont partis les quinquinas ayant fait la fortune 
des colonies bntumiques ; e'est de Eew que eont partie les Hevea 
(caoutchouc du Para) que Ton culttve avec succis aux Indes. 



jardin rend encore a la cause oolonlale anglaise nn atilro 
service— service qui n'est pas le moindre it men humble aids— ep 
formant des jardiniere en vue de la culture dee plantee troplcidleS. 
II est, selon uue heureuse expression de quelqu* un ayant suivi 
son enseignement, une university de jardinage, dont les yiives 
devieiinent rapidement aptes a prendre la direqtion d'un Jardin 
botanique ou d'une plantation. 

**Ce jardin de Kew est largement dote et fort encourage par le 
gouverneinent anglais qui on apprecie hautement les services. 
C'est ainsi qu'au Parlement anglais, en avril 1897, M. Chamberlain 
ne craignaii pas de faire a son sujet la declaration suivante : 

* Conime secretaire dee colonies, j*ai ete et suis en relations ooa^ 
stantes avec Eow en ce (lui concerne la culture de toute espyce de 
plantes, et je n’hesite pas a dire que quelques-nns des plus grands 
perfoctionnements apportys dans certaines colonies sont due 
presque entierement aux avis et it TasBistance de Eew.* 

‘M’ai term a visiter Kew-Gardens et it me rendre compte un peu 
de son organisation. Dans cette visite. j’etais accompagny par mon 
excellent confrere Milho-Poutingun, directeur de la Reuue dta 
Cultures ColomalfH. Nous nous proposions Tun et Tau^e de 
. passer une journee interessanto, et notre espoir n'a pas yty de^u. 

Apr^s une heure environ do chemin de fer ou de Tamise on 
arrive a Eew Gardens. C'est un ancien domaine do la Couronne, 
qui a fort belle allure. Sa surface est de 135 hectares. Bon aspect 
est celui d'un beau pare aux grandes alleeB ombragyes et bordyes 
de massifs de flours d'une variety infinie. Ge pare abrite des sems 
innombrables ouvertes au public, et contenant toutes les variytys 
connues de la fleur du monde entier. 

“ Les serreseconomiquesetcolonialea occupent un endroit spycial, 
et sont rigoureusement interdites au public. Heureusement que 
cette syvyre consigne ne nous fut pas appliquye. 

“ Tout au contraire, le directeur de Eew, M. Thiselton-Dyer, qui 
nous fit un accueil aussi charmant que possible, dysira que non 
seulement les serres economiques et coloniales nous fussent 
ouvertes, mais encore qu’un jai^inier parlant le fran^ais nous les 
fit visiter en dytail. C'est ai ec le plus grand intyryt que j*ai done 
examiny les serres a multiplicatiou qui rtpandent dans les colonies 
anglaises les plontcs utiles a exploiter. J'ai yty k rndme de me 
rendre compte que Eew ytait un grand centre d’activity coloniale, 
fonctionnant avec un mycanisme excellent. Un laboratoire et nn 
herb^um compiytent le Eew utilitaire. L’herbarium avec ses 
Bailee olaires oonfortables, admirablement agencyes pour lee re- 
cherches, et see armoires multiples ofi toutes les plantes sont 
eiassyee d*une £a 9 on si simple et si ingynieuse, m*a paruculiyrement 
trappy. J’aurai tout dit du jardin de Eew lorsque j*auiai ajouty 
que see travaux sont pyriodiquement pubUys, et torment une syrie 
de publications fort appryoiees et fort riches en renseignements 
pratiques concemant la flore tropicale.*’ 


ya jarinA fyg Bepteiiibsr."~.^lc!pA*tfI^ peeUnUinUf 
certainly one of the most magnificent of t^ Orehideoe^ is a native 
of Madagasoar* The specimen from which thedxawjng was made 
flowered in the garden of Bir Trevor Lawienoe^ and produced a 
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8oaf»f three feet in length, bearing a massive raceme of rose-purple 
ftswers, each about four inches in diameter. The view of the 
^tlre plant was prepared from a figure in the Oardeners' Chronicle 
and a coloured sketch by Mr. W. H. White. Rhododendron 
ydmiamnisej one of the numerous species from Western China, 
was sent to Kew by Messrs. James Yeitch & Sons, in It is 

an omament4il plant and quite hardy. Lolieha tntertejria^ native 
of Central Africa, is nearly allied to the common L, Ermas. Seeds 
were received from A. C. Whyte, Esq., F.L.S., recently Head of the 
Scientific Department, British Central Africa. Calhstephm 
hortensis was raised from seeds sent to Kew by Messrs. 
Vilmorin & Co., which were collected in Eastern Szechuen by the 
Abbe Fargos. It is the wild “single” fiowered state that is 
figured, and many persons will doubtless prefer it to its garden 
descendants. We must go back a century and a quarter (Trew’s 
Hortua) to find a good coloured representation of the single China 
aster. 


Flora of Tropical Africa.— The circumstances under which the 
continuation ot this work, commenced in 1808 by Professor Oliver, 
has been resumed at Kew, at the instance of the Marquess of 
Salisbury, have been detailed in the Kew BaUetm (1894, 
pp. 17-18). The publication of the first part of Vol. VII. was 
announced on p. 24 of the present volume. 

The third and concluding part has now been issued. It is 
accompanied by the following preface by the Director, under 
whose editorship the work is being prepared : — 

“ The ‘ Flora of Tropical Africa ’ has met with many vicissitudes. 
It was projected by Sir William Jackson Hooker as part of the 
series ot Colonial and Indian Floras to be produced at kew which 
he initiated. The immediate impulse which led the Government 
to sanction the undertaking was given by Dr. Livingstone on his 
return from the Zambesi Expedition (1858-64), to which Dr. 
(afterwards Sir John) Kirk had been attached as naturalist. The 
work having been offered to Dr. Kirk and declined by him, was 
entrusted in 1864 to Sir Joseph Hooker and Professor Oliver 
jointly, and was to be completed in four volumes. 

“Sir Joseph Hooker succeeded to the Directordiip of the 
Royal Gardens in 1865, and was in consequence obliged to 
resign the preparation of the Flora to Professor Oliver, although 
he contributed some share to both Volumes 1. and II. Professor 
Oliver further obtained the assistance of other botanists. 

“ Vol. 1. appeared in 1868, Vol. II. in 1871, and Vbl. HI. in 187L 
It was soon evident that the work would exceed the limits at first 
assigned to it. Not less than five additional volumes will be nov^ 
required to enumerate completely and describe the known plants 
of Tropical Africa. 

“ In the preface to the first volume Professor Oliver states that for 
the geographical region to which he gave the name Lower Guinea 
he was almost wholly *dependent on the Angolan collections 
made at the cost of the Portuguese Govemment in 1853^1 by 
Dr. Frederick Welwitsdi. 

“This botanist, Professor Oliver adds, *has freely granted us 
the opportunity of inspecting his collections, which, in rbspect 
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of judicious selectiou and admirable preservation, are without 
rival. His carefully accurate notes upon the fresh plants faaVe 
also been at our service. Without the access to Dr. WelwitscVs 
Herbarium this region would have been comparatively a blank 
in the present work.’ 

Dr. Welwitsch died in 1872, having bequeathed his Herbarium 
to the British Museum. This led to prolonged litigation on the 
part of the J Portuguese Govomment, ending in a compromise. 
But the collections were no longer available tor study at Kew, 
and Professor Oliver eventually abandoned the further prosecution 
of the work. He retired from his official post in 18l>0. 

Meanwhile the publication of the first three volumes had 
considerably stimulated botanical research in Africa. Sir John 
Kirk had become Consul-General at Zanzibar, and lost no 
opportunity of encouraging colh^ctors. Sir H. H. ilohnston, K.C.B., 
H.M. Commissioner in British Central Africa, imitated his example 
in British Central Africa. Much valuable work in Equatorial 
Africa was also done by the missionaries ot the Church Missionary 
Society. The Temperate flora discovered on Kilimimjaro by the 
Rev, C. New, who was probably the first human being to reach 
its snow-line, and the colleclionH subsequently made by Mr. Joseph 
Thomson on the mountains ot East Equatorial Africa confirmed 
the relationships of the high-level floras of Tropical Africa with 
those of the northern hemisphere on the one hand and of the 
Cape on the other, which were first indicated by Mr, Mann's 
collections on the Cameroons. These relationships raise theoretical 
questions of the highest interest. The various Delimitation 
Commissions which followed the partition of the continent o^h 
yielded botanical results of more or less value. And the addition 
of new territories to the Colonies on the West Coast stimulated 
the desire of their Governments for an investigation of their 
vegetable products. 

“ The result was that an immense mass ot material poured into 
Kew, and, though individual collections were worked out in a 
series of scattered papers, a general demand sprang up in foreign 
countries, as well as at home, for a comprehensive^ work which 
would sum up the knowledge which hail been acquired, witii no 
little expenditure of labour and even of life, of the vegetation of 
Tropical Africa. 

The desire eventually found expression in the following 
letter : — 


“‘Foreign Office to Royal Oabdenb, Kew. 

i Foreign Office, March 21stf 1891. 

“ ‘ Bib, 

“ ‘ I AM directed by the Marquis of Salisbury to state to you 
that his attention has been called to the fact that three volimM 
only of the “ Flora of Tropical Africa ’ have as yet been publisnea, 
and that the want of a complete handbook describing known 
plants impedes their study by Her Majesty’s officers in 
different parts of Africa which are now being opened up to 
civilisation. . , , 

“ ‘ A knowledge of AhUmn botany ie of 
was proved by the discovery of Sir John Kirk, whilst emplojed 
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ail Her Majesty's Ageat at Zanzibar, of a plant previously unknown, 
wUich now supplies annually £21K),000 worth of india-rubber to 
th^ Zanzibar market. So, too, on the West Coast of Africa, the 
trade consists almost entirely of vef^table products, some of which 
have only recently been brought to light. 

' Lord Salisbury is of opinion that a proper knowledge of the 
flora of Tropical Africa would do much to aid the development 
of the territories over which this country has recently acquired 
an influence, and he would therefore suggest that the completion 
of the work in question should at once be carried out. 

“ ‘ I am, &c., 

‘‘ * (Signed) T. V. LlSTBR. 

« ‘ The Director, Kew Gardens.’ 

^ In replying to this letter 1 pointed out that my scientific staff 
was so occupied with routine work that it was impossible to treat 
the completion of the Flora as a matter of official duty. If, how- 
ever, as in the first instance, it was regarded as an extra-official 
undertaking, 1 ivas willing to do my best, with such voluntary 
distance as I could obtain, to assist Her Majesty’s Government 
in getting the work completed. It was accordingly agreed that a 
commencement should be made in 1892. Much preliminary 
labour had to bo accomplished, and in order to avoid the incon- 
venience of anticipation, provisional technical descriptions of new 
African plants received at Kew were drawn up by members of 
the staff and officially published in the Kew Biflletin. These 
were available for working up subsequently in the Flora. The 
number of species so published up to the present date amounts to 
more than 800. 

A list of the known plants occurring in British Central Africa, 
amounting to upwards of 1,800, compiled from the Eew records 
by a member of the Eew staff, Mr. I. H. Burkill, M.A., is printed 
in Sir H. H. Johnston’s ^ British Central Africa,’ pp. 23^-284, 
prefaced by a brief history of botanical exploration in the 
Protectorate (see Kew Bulletin, 1897, pp. 170-171). It is estimated 
that the number of species would be increased by the intercalation 
of recent additions to 2,500. 

As to the general scope of the work, it will be convenient to 
quote the following passage from Professor Oliver’s prefMse to the 
iiret volume. It still in great measure holds good : — 

««*From our very imperfect knowledge of the vegetation of 
many parts of the Continent, even of those which have been long 
more or less in European occupation, and from our complete 
ignoranue of that of the immensely larger area not yet opened hp, 
the present work must not bo regarded as presenting anything 
like a complete account of Tropical African Botany. It sertes? 
rather as a vehicle for the publication of the important botanical 
results of much recent expenditure of life, toil, and money, which 
would otherwise have been lost to science or anticipated by other 
nations, and (embracing references to all hitherto plibliahed 
African species) as a repertory which it is hoped may be useful 
to botanists, no less than to future explorers and residents in 
Africa interested in the natural productions and eeonomde 
products of the country.’ 



** In the mode of execution the pattern of the published TolunM 
has been closely adhered to. I may again quote Professor Olivet ^8 
preface : — 

“ * The “ Flora of Tropical Africa,” forming one of the series of 
Floras undertaken, at the instance of the late Sir William .1. Hooker, 
under the authority of the Home or of Colonial Governments, it 
is necessarily uniform in general plan with those which have been 
already issued. 

“ ‘ The principal features of this plan, as settled by Sir W. J. 
Hooker, and described in his report, are these : — 

^ Ist. The descriptions are drawn up in the English language, 
Mr. Beutham's Introduction to ]k>tany, drawn up with special 
reference to Local Floras,” containing the technical terms used in 
the descriptions, being prefixed to the work. 

“ ‘ 2nd. The general sequence of Natural Orders adopted is that 
of the “ Prodromus ” of De Candolle, lx‘ing that whicli exi>erience 
has shown to be practicaily the most convenient. In accordance 
with this sequence, British botanists are accustomeil to arrange 
their Herbaria and works of Descriptive Botany. In the more 
detailed arrangement of the genera, the “ Genera Plantarum ” of 
Messrs. Bentham and Hooker has been followed, and a reference 
to that work is given with each genus. 

“ * With regard to the synonymy of the species here described, 
while the authors have endeavoured to quote all names which 
have been applied to Tropical African plants,^ they hAve not, in 
the case of widely diffused species, regarded it as either necess^ 
or desirable to include their whole synonymy, the reliable citation 
of which would have involved very much more time, labour, and 
space than the end to be attained would warrant ; besides that, it 
would be out of place in a special work of this kind. Any new 
identifications of African with extra-African species are, of course, 
recorded.' 

*'In one particular, however, I have been obliged to depart 
slightly from the plan of my predecessor. The last of the three 
published volumes of the * Flora of Tropical Africa ’ appeared in 
1877. Since then our knowledge of the vegetation has increased 
very greatly. Iiarge tracts which were unexplored botanically at 
ihat date have yielded numerous and copious collections. In 
resuming the work, it has therefore been found necessary to more 
clearly detoe the regions into which Professor Oliver divided the 
whole area. In attempting this, advantage has been taken as 
far as possible of politick boundaries, since they admit of 
easy recognition. The regions may now be briefly deflned as 
follows : — 

XTfpbb Guinba. —The Western Coast region from the month 
of the Senegal river to the southern boundary of the Ctauneroons. 
It contains practically the whole of the Niger Basin. It is 
bounded on the north by a line stretching from the mouth of the 
Senegal River to Lake Chad ; on the east by the 15th meridian 
of BSast longitude to its intersection with the southern boundary 
of the Oameroons, which bounds it to the south. It includes also 
the idand of Fernando Po. 

**2. NOBTH OBHTBAli.-^This indudes the Sahaia. It is 
bounded to the north by the Tropic erf Cancer ; on the west by 
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tile Atlantic ; on the east by the 26th meridian of East longitude ; 
on the south by the Upper Guinea region and the Congo Free 
State. 

3. Nile Land. — ^The Nile basin. It is bounded to the west by 
the 26th meridian of East longitude ; to the east by the Red Sea 
and the Indian Ocean ; to the south by the Congo Free State and 
German East Africa. 

“4. Lower Guinea. ^The Western Coast regionfromthesouthern 
boundary of the Cameroons to the Tropic of Capricorn. It contains 
the lower course of the Congo, and is bounded to the east by the 
Congo Free State, the river Kwango, and the 20th meridian of 
East longitude. 

5. South Central. — Comprises the Congo Free State, Lunda 
and Portuguese West Africa, east of the 2()th meridian of longitude 
(Lobale). 

6. Mozambique. — ^The East Coast from the northern boundary 
of German East Africa to the Tropic of Capricorn. It includes 
Portuguese East Africa and British territories to the Tropic. 

** In the preface to the first volume Professor Oliver enumerated 
the materials which he had employed. These it is not necessary 
to recapitulate. Copious accessions liave, however, reached Kew 
since 1868, and the more important of these are enumerated below. 

** 1. Upper Guinea. 

** G. L. Bates. Plants of the Cameroons. 

Captain (afterwards Bir Richard) Burton and Commander 
y. L. Cameron. A small collection from the Gold Coast. 
Surgeon-Captain H, A, Cummins. Plants collected during 
the Ashanti Expedition of 1895-6. (See Kew Bulletin, 
1898, pp. 65-82.) 

G. F. Scott-Elliot. A large collection made during the Anglo- 
French Sierra Leone Delimitation Commission of 1891-2. 
(See Journal Linnean Society, Botany, vol. xxx., pp, 64-100.) 

** Professor A. Bngler, Director of the Royal Botanic^ Gardens 
and Museums, Berlin, has contributed the oolleoiions of 
Braun, Preuss, Staudt and Zenker from the Cameroons. 

** Dr. H. H. Johnston. A small collection from Sierra Leone. 

** SirH. H. Johnston, K.G.B. A collection from the Cameroons. 

** Dr. Brown Lester. Plants collected during the Anglo-French 
Gambia Delimitation Commission, 1890-1. (See Eew 
Bulletin, 1891, pp. 268-275.) 

** H. Millen, Curator, Botanic Station, Lugos, Eew Bulletinf 
1892, p. 72.) 

‘^Alvan Millsou, Assistant Colonial Secretaiw, Gold Coast 
Plants from Yoruba. (Sec ^ew Bulletin, 1891, pp, 206-209,. 
Died 1896.) .I'r 5 

** Sir Allred Moloney, E.C.M.G., late Governor of Lagos! A 
small collection of L^os plants. 

** Dr. Rowland, C.M.G., Chief Medical Officer, Lagos. Plants 
chiefly collected during the Expedition underteken by Sir 
Gilbert Carter, E.G.M.G., late Governor of Lagos, into the 
interior. (Kew Bnlletin, 1893, pp. 146 and 369.) 

** H. Veitoh, F.L.S. Collection made by Ealbreyeir in the 
region of the Niger Delta and Cameroons. 
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«*2. North Central. 

The material still remains extrt'mely scanty, and nothing of 
importance has been added. 

"3. Nile Land. 

“ Mods. W. Barbey. I )r. G. Schweinfurth’s collections from 
Eritrea. 

Miss Edith Cole and Mrs. Lort Phillips. A collection from 
Somaliland. (See Ke'w Bulletin, 1895, pp. 158 and 211-230.) 

F. Scott-Elliot. A large collection from British Eart 
Africa made during the Rnwenzori Expedition, 1893-4, 
(See Kew Bulletin, 1895, pi). 77-78.) 

Professor A. Engler has communicated the plants of Steudner 
from Abyssinia and of Stuhlmann from Ruwenzori. 

^*Dr. J. M. Hildobrandt. (Collection from British East Africa. 
(Died 1881.) 

** Sir H. H. Johnston, K.C.B. Collectious made during the 
Kilimanjaro Expedition. (See Transactions Linnean 
Society, Second Series, Botany, vol. ii., pp. 327-355.) 

“ Dr. G. Schweiiif urth. Collections from the upper tributaries 
of the Nile. 

** Rev. T. Wakefield. A collection from British East Africa, 
chiefly near Mombasa. 

" Rev. C. T. Wilson. A collection from Uganda and Unyoro. 

^‘4. Lower Guinea. 

^^G. L. Bates. Plants from Gaboon. 

“Professor J. A. Henriques, University of Coimbra. Col- 
lectious from Islcind of St. Thomas, collected by F. Quintas 
and A. Muller. 

“ Sir H. H. Johnston, K.C.B. A collection from Angola. 

“ J. J. Monteiro. Plants from Angola. (Died 1878.) 

“ Professor Hans Schinz. Plants from German South-West 
Africa. 

“ H. Soyaux. Plants from Gaboon and Loango. 

“ 5. South Central. 

“The vegetation of this region, which inclndes the Congo 
Free State, is, although undoubtedly very rich, almost 
entirely unknown. Professor Engler has coi^municated 
plants collect^ by Buchner, Btittner and Pogge. A part 
of Dr. G. Schweinfurth’s collections (from the Monbuttn 
country) also belong to it. 

“Professor Oliver states in his preface that Sir John 
Kirk’s collections on the Upper Zaml^si had been lost. 
ThOT were despatched to England in 1861 on H.M.S. 
^Sicmn,’ and were never heard of again till they were 
dis(N>vered in Portsmouth Dockyard in 1883. 

« 6. Mozambique District. _ 

“Bight Honourable James Bryce, F.fi.S. Plants from 
Mashonaland. 

“J. Bwdiaium, 0.11.0. AlsrgeooUeotioninade in NysMluid. 

(K 0 W BoUettn, 1892, p. 249 ; and death, 1896, p. 148.) 

« & J. Ohmeron. Collections from Nyaealand. 
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^Oommander (afterwards Oaptain) V. L. Oameron. Plants 
from the neighbourhood of Lake Tanganyika. (Died 

1894. ) 

^Alexander Carson, B.Sc. Plants from South of Lake 
Tanganyika. (See Kew Bulletin, 1893, pp. 343, 344 ; 

1895, p. 46, pp. 63*75 and 288-293 ; and death, 1896, 
pp. 148-9.) 

F. Scott-Elliot. Collection from German East Africa 
and Nyasaland, made during the Ruwenzori Expedition, 
1893-4. 

Professor A. Engler has presented collections, rich in 
novelties, from TJsambara and various other parts of 
German East Africa, made by Baumann, Fischer, Holst, 
Stuhlmann, and Yolkens. (Eew Bulletin, 1897, p. 241.) 
‘‘Bishop Hannington. Plants from German East Africa. 
(Assasbinated 1885.) 

“Dr. Emil Holub. Collection from Rhodesia, South of the 
Zambesi. 

. “Rev. W. P. .lohiison. Collection from mountains East 9 ! 
Lake Nyasa. 

“ Sir H. H. Johnston, K.C.B. Collections from Nyasalaiyi 
and Kilimanjaro. 

“ Sir .John Kirk, O.C.M.G. Plants from Zanzibar and other 
parts of Eiist Tropical Africa. 

“ J. T, Last. Collection from Namuli Mountains in Portuguese 
East Africa and Nyasaland. 

“ Dr. Livingstone. Eight fragmentary specimens found in 
his pocket-book after his death. 

“Major F. D. and Lieutenant E. J. Lugard. Plants from 
Ngamiland, (Kew Bulletin, 1897, p. 2«.) 

“ J . McClounie. Plants from Nyasaland. (Eew Bulletin, 1895, 
p. 158.) 

“ Rev. C. New. Collection from Kilimanjaro. (See Journal 
Linnean Society, Botany, voT, xiv. pp. 141-6. Died 1875.) 
“Dr. T. Q, Nicholson. Plants from North Nyasaland and 
Upper Loangwa River. 

“ W. H. Nutt. Plants from South of Lake Tanganyika. 

“ F. OatoB (presented by C. G. Oates). Plants from Matabele- 
land. (See “ Matabele Land,” let ed. pp. 366-369 ; 2nd 
ed.pp. 390-413. Died 1875.) 

“ L. Scott. Plants from Portuguese East Africa and Nyasa- 
land. , , 

“ Lieutenant C. B. Smith. Plants from Umba Valley, German 
East Africa, collected during the Anglo-German Delimi- 
tation Commission, ^ew Bulletin, 1893, p. 146.) 

“ Joseph Thomson. Colleotions from the neighbourhood ti 
Lakes Nyasa and Tanganyika. (See Journal Linnean 
Society, Botany, vol. xxi. pp. 392-406. Died 1895.) 
“Alexander IHiyte. An important collection from Nyaaa- 
lanA (Bee Eew Bulletin, 1897, pp. Ml, 243-^ ; 1898, 
pp. 145-164.) 

“ As soon as I 'was able to organise the necessary staff ^e work 
was attacked at various points. But some time necessarily elapsed 
before sufficient material was accumulated to commence printing 
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When a work of this kind ia once planned out, it ia hnaiaterial 
what part is firat iaaned. I eventually decided to first ime the 
present volume (the seventh), devoted to the Petaloid Mbno- 
cotyledons, as these groups of plants are of wider genend intei^st. 
The printing of the volume commenced in July of last yejur, and 
has been attended with very considerable difflotlties. Whether 
it is followetl by any other volumes will largely depend on the 
extent to which these difficulties are removed. ' 

** I have to express my obligations for the sympathetic assistance 
T have receiv^Hl from the following foreign botanists 

‘‘ Mens. W. Harbey, Herbier Boissior, Geneva. 

Professor Bureau, Jardin des Plantes, Paris, who has obligingly 
lent the specimens of Ltharm* from the French Congo described 
by Mons. Henri Hua. 

“ Professor A. Engler, Director of the Royal Botanical Garden 
and Museums, Berlin, who has communicated important collec- 
tions made by German travellers, as well as numerous publications. 

“ Professor Th. M. Fries, Director of the Botanic Gardens, Upsala, 
for the loan of the types of Swartz's orchids. 

“ Dr. Hans Schinz, Professor of Botany, Zurich. 

“ I have further to record my acknowledgments of the assistance 
given me by Mr. C. H. Wright in preparing the manuscript for 
the press and in checking the proofs, and to Mr. N. E. Brown for 
working out the geographical distribution. 

For the detailed topography the third edition of the ** Bpezial- 
karte von Afrika,'* Gotha : Justus Perthes, 1893, has been 
chiefly used. 

“W T T D 

‘‘Kew, Aug. 1898.” 


Beoords of the Botanical Survey of Indla.—N umber 9 of thfli 
publication consists of a Report on the botany of the Ghitrai 
Belief Expedition, by Mr. J., F. Duthie, Director of the Botanic ^ 
Departmenc of Northern India. The plants were collected by 
General Gkitacre, C.B., Colonel Davidson, Lieutenant-Colonel 
Hamilton, and Surgeon-Lieutenant Harriss. Nearly a thousand 
species are enumerated, belonging to 459 genera and 93 natural 
orders. The list has a special value, inasmuch as the altitudes are 
carefully recorded. It is gratifying to find so many officers of the 
army ti^ng an active interest in botany. 

Number 10 is devoted to an interesting account of a botanical 
tour in Chamba and Kangra. by Mr. G. A. Gammie, supplemented 
by a list of the plants observed. 


Biaal In the Turks Islands.--The following is an exWaet trtm 
the Annual Report on the Turks and Caicos Islands. (Cohnial 
Reporti, Annual^ No. 2^, p. 7.) 

The value of Sisal hemp exported was £2,539, er more thn 
4ffiiHe the figure of the previous year, and extraction and 
* are eteadily continuing. At present prices the outlook fcr ^ 
plantaSons where the growth has been sncoeMful is rather more 
encouraglfig than it has been for some time. 
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Palmetto Straw from Tnrlm lUande.— The following is an 
extract from the Annual Report on^he Turks and Caicos Islands. 
(Gnlonial Bpporh^ Ammal^ No. 230, p. 8.) 

A very small minor industry, the collection and export of 
Palm^o Btraw^ which gives employment to women and children 
in 80146 of the Caicos Islands, has come into evidence again, 
owing principally to |he troubles in Cuba, which have, as I 
understand, caused the supply ordinarily obtainable from there to 
fail. 


Amomum angastifaiiam, Sonnerat. Voy. Ind. iii., 276, 1. 137.-^ 
This plant is widely distributed in tropical Africa. A full 
description with localities is given in the recently issued Fhra of 
Tf'opical Africa^ Vol. VII. (pt. ii.), p. 308. Under the name of 
A Danielu it is figured in mt, Mag.^ t. 4,764. There has hitherto 
been no record of its being of economic value. 

^ The following extract from a letter received from Mr. John 
Mahon, formerly of Kew and now attached to the Scientific 
Department of the Administration of British Central Africa, gives 
some interesting particulars of this plant. The Korarima Carda- 
mom," for which this plant was taken by Mr. Mahon, is still 
unrepresented in the Eow Musuom * 

Extract from letter from Mr. J. Mahon to Royal Gardens, Eew, 
dated Zomba, British Central Africa, June 6, 1898. 

The receipt of the Cardamoms has reminded me to write you 
concerning a plant fairly common by stream sides and in moist 
gullies jiere which I take to be the “Korarima Cardamom" 
fveferred to in Kew Bulletin (1894, p. 400). I sent seeds of this 
with ripe fruits some time back to Kew, and also a specimen of 
the flower. The plant flowers in November, and last season I 
collected and dried several specimens, but during one of my 
absences from Zomba my boys cleared them out and only the 
flower sent remained* ^ J am sure, however, the Herbarium must 
possess foliage and stems of such a strildng plant. I am now 
drying stems which I will forward when r^y, and I shall get 
more flowers when the time comes. ^ « I have recently collected a 
few ripe fruits and sun-dried them and these afe sent in this mail 
in order to obtain your opinion, whether they might become a 
marketable commodity. The seeds poadess a decided spicy, 
flavour. 1 think drying adds to their pungency.' The natives eat 
thUkjripe fruits raw occasionally and, I believe, use^the seeds 
SbmMpes as a flavouring ingredient. The Taos call it “'Aimb^ " 
or^^SHoala." It is a handsome and striking plant, often rea^n! 
inffalieight of 15 ^t. The fruits, pften produced in clusters of 
three, are a brilliant, shining scarlet The flowers are of a tawny- 
orange colour with some rose-coloured markings ; they are pro- 
aducid in dense comi»ct clusters almost impossible to dry 
xhring to their containing so much water. Boots that I ha^ nd, 
taken up possess, very little aromatic or ginger-like pnop^^ 
indeed the leaves are richer in aroma. ^ \ 
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only things of note. At the higher levels vegetation -was at m 
dead point and I collected very little, one or two species of 
OhmatiSj two Rhododendrons : the very onrions Scolopendrium 
JD$lavayif which 1 had never seen before, 1 found one day on a 
diady bank where 1 stopped for tiffin. I also found, at the same 
place, two plants of Abutihn ainensej which had been sent by me 
from Ichang, and an Antrophyum^ which may be new. I also 
came across Lonicera Bmmei in flower ; it is of no value as an 
ornamental plant. There was very little forest until after Talang, 
when we passed one or two days through almost continuous pine 
forest, varied here and there by little woods of evergreen oaks, 
Eere, rather to my surprise, 1 learned that the peacock exists in the 
wild state, and it is quite common in the forest south of Szemao. 
These pine forests had not a plant in flower amongst them. 

1 noticed, however, two little woods made up of an Ahies^ new to 
me, but 1 only found one cone. However, 1 am not pretending 
now to give any account of the trip botanicsdly, as it would require 
too much time to get my notes in order at the moment. On the 
eighteoii days I may have collected about 30 plants in flower. 
At one or two places I might have done a lot of collecting if 1 
could have stayed for a day or two, but I was travelling on official 
businesa, and could not tarry. 

The main interest of the route was the aborigines, or non-Chinese 
races. Chinese here and there dwell on the little tracts of good 
land which are found in the high-lying valleys and plains of the 
plateau, and I passed through five or six largish towns mainly 
peopled by Chinese. But the larger part of the population was 
made up of aborigines. On the north side of the Red River, 
Lolos are predominant. At Tuenchiang, on the Red River, is a 
large plain occupied by Shans, and 1 was lucky enough to arrive 
01 ^ a festival day, and the gaiety of the skirts and jackets, and head- 
gear of the Shim women made them look like so many buttei4ies. 
South of the Red River, in the very barren mountains, the Wo-ni 
are the chief inhabitants, a swarthy people addicted to cattle- 
lifting. They speak a language akin to that of the Lolos. There 
are many sul^ivisions of the race, and the variety of dress of the 
women is extraordinary. Some wear open jackets, and trousers 
six inches long ; others are clad in long gowns braced across the 
bosom slantingly, in Amazon fashion, and these carry a head-dress 
which is reminiscent of a college-cap magnified ten diameters. 

I saw some little l^adoo girls, tiny creatures dressed'in European > 
skirts. In the valley of the Papien river, near the suspwuddn 
bridge, I was lucky enough to come across a party of five Tad 
hunters. They were dressed very neatly in jackets with eonnfless 
silver buttons, dark turbans, and tightly bound leggear,' ykd 
carried handaome guns of native workmanship. This stanynge mai 
lives in isolated communities in the mountains from here esU to 
the Ewangsi province, and they indulge in little cultures, like the 
medidiiial plant san-oh*i, indigOf etc. Nothing is knoi^ a})ont 
them. Hy five hunters were fine manly chapa, very fmafc and 
friendly. 

On the way I captured a Lolo Uteratua^ and he staved me 
liere two months, and I have read through two or tmee^of their 
USB., the acrlpt of whldi is very peculiar. It is made 
ehaiieieii Uer^ypUc originally, but having v^dodMfslIyaBky 
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oonneodon with Ohineae. No printed hooka exiat, and theie MBS* 
deal mainly with religiona ritual. The Loloa are little inflneneed 
by Bnddhiam, and they are chiefly concerned with devilBi ghoata^ 
and goblins, whom they exorcise ont of human beings and houses 
by reading rituals and offering saorifioe. 1 picked np in my 
limited reading some very curious bits of folklore. They haTe 
a very definite legend of the deluge, one man being saved, whoae 
six sons are the ancestors of the present races of mankind. Before 
the deluge, human beings were cyclones, only possessed of one m. 
In these olden days, people lived to 5()0 and 600 years old, Ac,, Ac. 
One would fancy that some Jews or Christians were in Tunnan 
in early days. This is a grand province for the Psychical Society, 
as it is peopled with very troublesome ghosts and demons of all 
kinds, which everyone believes in The Lolo language is tonic, 
and in syntax is like Chinese, except that the adjective follows 
the noun, whereas in Chinese it comes before. The composition 
of words )B ingeniously simple. A gun is iire-hit,'* gunpowder 
is ** iire-rice,'* a snare is take-get,*' a bucket is “ two ears pro- 
jecting,” lightning is the sky winks.** My Lolo has gone home, 
^promising to return, but 1 am a little afraid I shan't see him 
'again, and my stiidy of Lolo ways fur the moment has been 
brought to a stop. 

Szemao is the end of China. To the south is Chienhung, a col" 
lection of little Shan States, dependent on China at the moment, as 
Britain didn't claim them on taking Burma. The Yunnan plateau 
is still here and goes on south, if one can call a plateau a collection 
of mountains rising to 6,000 feet, with intervening valleys averag* 
ing 4,000-5,000 feet, occasionally widening out into plains of a few 
miles in width and length. The mountains are being colonised 
by Lolos and Chinese, while the valleys are in the hands of the 
Shans, who live by cultivating rice. They are a lazy and immoral 
people, and have none of the industrial virtues of the Chinaman* 
The boys are reared in temples, where they officiate as aoolvles 
and young priests. The girls roam about from, village to villam 
independent of paternal control. Other races appear to the south 
and west, viz., the Akas, who do the hard work for the Shans, 
and the &was, in the west, noted for scantiness of clothing and 
bloodthirstiness of disposition. 

Whethet the ethnology of this part of the world Will ever be 
Bj^tisfactorily explained is doubtful. There seems to be the same 
Timety in the human being as exists in the vegetable World in the 
same rc^on, and there is a strange blending of races of Ohineae, 
Malay, Negrito, perhaps even Caucasian here. 

As much is talked of Yunnan at home, it may be as wdl to ssy 
that dl that talk is full of an astonishing ignorance. Y unn a i^ 
a poor province, and is impracticable, from physical reasons, for 
niuway achemeSp Th% only possible railway my be one 
neeting the caffital Ynnnan with Tongking, and it w© soamsly 
warpay. As Tunnan is the foreland, of which Ssediwaii Sgn 
the Yankee valley are the hinterland, it m» be 
Biigland to extend one Burmese railway into Yun n a n , Jmnmm 
bo a very costly and unremnneratiTe enterprise. Yunn^ laxw 
conuneroially, imder its present Govermnent, tan t wew 
Whether Us mines wonld pay la another gnsatlen, wssawm 
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salt mines, and one gold mountain, passed by me, on my -mj here. 
The gold mountain produced 1,00() ounces of gold annually ; not 
much. It being Chmese New Tear time, the salt mines (a 
Government monopoly) were disposing of salt minus one of 
the taxes on it, and the result was that the roads were thronged 
with people carrying salt. The wild inhabitants of the mountains 
came out, for once in the year, out of their fastnessos, and I think 
it is a fairly correct theory which makes out salt to be the first 
commerce engaged in by human beings. These aborigines other- 
wise never stir away from home, and any trade they have is with 
some Chinese town, the nearest to their home. If there were not 
Chinese, it is doubtful if there would be any trade at all, except 
the annual pilgrimage for salt to the salt mines. The constant 
Btaying-at-homc, for centuries, has no doubt kept up the extra- 
ordinary number of different tribes, languages, &c., now existing 
in these parts. 

In the Shan States south and oast of Szemao, there is a good deal 
of cultivation of tea, the so-called P'n-erh Tea, concerning which 
you have published m the Kew BnUetih (1889, pp. 118-130; 
139-142), a lot of information, mainly gathered by liourne on his 
trip here, some years ago. This tea is sent to all parts of China 
and to Tibet. 1 have an idea that this region is, perhaps, the site 
of the earliest cnltivation of the tea plant ; but this section of 
country was until modem times a Shan i>rincipality, and China 
only extended earlier as far south as the Ked River. Shan 
historical records have not been studied ; I presume that they 
exist. Many of the place-names here are Lolo. Szemao in Lolo 
means ^‘Old blood, Talang is the Lolo pme-forest, &c. 

The ancient independent kingdom of Yunnan is generally 
supposed to have been a Shan one ; tut I think that the posses- 
sion of a written character by the Lolos indicates that they once 
were a people with independent government and considerable 
civilisation. 

The Tibetans, who come here with a few caravans, twice a 
year for tea, are fine, big, strapping fellows, with loud voices ; a 
pair of them measured 6 feet 4 inches in height. These belong 
to the Ku-Tsung tribe. The difference between them and the 
other races is so marked that one almost fancies the Ku-Tsung 
to be of our own race (of course, really they are not). The 
other races, f.s. Chinese, Shans, Lolos, Wo-ni, and the Annamese 
and Siamese, all belong to a Pan-Cathayan ftoily, black-haired, 
oblique-eyed, almost beardless people, speaking' languages char- 
acterised by tone. With these races the European has little 
sympathy ; he doesn’t care for their virtues, and dislikes tiietr 
vices and foults intensely. That the Chinese have great brala-^' 
power, and many solid virtues is undoubted ; and the lAere 
abolition of their present government and substitution for it of 
European government by the contemplated partition policy, will 
only the more speedily bring to the front the antagonism and 
competition between the yellow and white 'races, which is a 
mighty question in the future. I think on this question that tiie 
y^low race is by nature well- adapted to be the hard-working 
servant, in the hotter regions of the world, of the more tigorous 
wbitq iMe, which will doubtless stick to temperate regions* 
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The greatly inoreaeed intereat in China at home willf I hope, 
give a stimulus to the study of the history of the social evolution 
of the Chinese, which is calculated to bring out many important 
lessons for ourselves. There have been, as it were, two parallel 
developments of the human race, one on the west of Kurope-Aida, 
the other on the east side, very little dependent on each other. 
At the start, the Chinese seem to have been fairly equal to the 
Westerners ; and even in the middle ages, judging from the way 
in which medieeval travellers wrote, Chinese civilization was quite 
as good as that of Europe. Whence the decay on the east, the 
increasing vigour on the west ? It is rather trite to say that the 
Chinese anticipated us in many things. They had a feudal system 
long before Europe had, and gave it up very early. They had an 
interesting experiment in soci^ism many centuries ago ; they tried 
collectivism ; the State managed all business affairs, was the only 
employer of labour, and distributed the profits to all in equal 
shares. Less than twenty years trial of the system showed it to 
be a crime against human nature. They have anticipated all our 
current fads ; they have for centuries adopted peace-at-any-price 
as the highest morals, and have despised war and soldiers. As a 
' result, they have had the most ruthless massacres, occurring in 
countless rebellions ; and general insecurity besets them both as 
regards interior policing and protection from foreign aggression. 
Needless to say that they have for years gone in for the competitive 
examination, and have as a result a body*^ of truly incapable 
officials. It is usual to consider the Oovemmeut of China as an 
autocratic one. It is nothing of the sort, it is on a thoroughly 
democratic basis, the democracy of the Tammany Ring kind. 
There is no country in the world witli less of aristocracy, and the 
result is not encouraging to those who sigh for abolition of the 
House of Lords. 1 doubt if one can rightly attribute any of 
the decay of China to the absence of Christianity, for Europe 
owes its progress much more to Greece and Rome, than to Israel. 
In China, woman has never been in a position of honour and trust 
and influence. This is an ancient failing. The hieroglyphic for 
woman occurs in many hundreds of characters, some indicate 
female relationship, but all the rest, save one, indicate vices and 
failings, words such as envy, lust, &c. The exceptional character, 
/too, good, is made up of woman and son ; but some Chinese 
say it is only an apparent and accidental exception, the character 
originally meant something else. 

The decay of manly spirit, brought about by the idea that war 
is immoral, the low position of woman, the absenra “ 
hereditary aristocracy holding up ideas* of honour and probity 
and constantly acting as a check on philistinism, the governiBimt 
by officials selected by competitive examination in ancient dsMOS 
and trivialittes eJgin to Latin verse, all these causee must mve 
been disastrously to have brought an intelligent race into 
such a low position. ^ 

There is a good deal of wooded country at no dl^oa 
from Bzemao, the mountains run np to nearly 6,00U feet, but 
there is an absence of the sharp and prwdpitous 
and valley, and Iflie flora in consequence is yepr unifmi aniyjg 
nearly so interesting as Mengtse nor so rich in spedes. WW 
clad vrith pine and oak are almost barren in interesting piamci 
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and I haven’t come on any of those dark ravines and steep wooded 
cliffs whidi are the joy of the botanical collector. There is a 
great absence (perhaps the antnmn will make a better show) 
BO far of terns and herbaceous plants. What one collects is 
mainly trees and shrubs and climbers. There is a fair number 
of epiphytic orchids. The common plants are not the 
common plants of Mengtze, in fact the two floras are very 
different. Bzemao will possibly turn out very like the Shan 
country where Sir Henry Collett collected, and Indian forms not 
hitherto recorded from China are frequent enough. The com- 
monest tree after the pine and the evergreen oaks (of which there 
are perhaps ten) and Castanf^ift, is Schhna Wallichi, There 
are four or five LaurinesB, a Haleaia, a Eugenia^ liea macrophyllfi^ 
MelioHina^ two Rhododendrons, a tree Callicar^Hi, seven or eight 
species of Fieua^^ Magnolia: to mention the first which come to my 
mind. Bubui is represented by five species, one new to me ; and 
in China one always expects to meet a new and very distinct 
Ruhua after travelling 20 miles in any mountainous part. Ruhm 
elliptieua appears in its ordinary form in the forests with large 
soft pointed leaflets. From Mengtze to here and to Tulifu, a very 
distinct variety occurs, with smaller, harder, rounded-off leaflets, 
and this variety occurs in the open country, on poor bad soil, in dry 
barren exposed places. It is quite evidently a case of adaptation. 
The variety has rather pleasant yellow raspberry fruit, produced 
in great profusion, and 1 think it might be of service to gardeners 
in places where they wanted to grow raspberries on very bad soil 
in dry arid cliiflateB, In the di*y pine and oak woods a Oycaa 
occurs, with a stem 2 or 3 feet high, but it has not as yet flowered. 
There is also a lem in the same locality, which I have not seen 
with spores, which has precisely the same habit as the Oyoaa. 
The leaves of both are so hard that they can stand, I should think, 
any amount o( drought, and that is necessary here, as little or no 
rain falls during more than half the year. At Mengtze limestone 
was the prevailing rock ; here it is a red sandstone, and this ma} 
account in part for the poorer flora. I have always found 
limestone to be richer in interesting plants than any other kind 
of rock. One curious thing occurs here as well as at Mengtze, 1 . 0 ., 
the occurrence of two or three species of the same genus in 
precisely the same locality and often flowering at the same time. 
There are two climbing Loniceras, 0 .g., here, which are to be 
met with together, flowering together. One of the Rhododendrons 
is very lovely ; it is a bush some four or five feet high. The 
floww-buds are a delicate red, and the flower -just on opening is 
flushed with pink ; the pink disappears, and the flower, Bardiadm 
in diameter, becomes a pure white, except for a dash of yeUtfte 
on the interior of the upper petal. This dash of yellow on oboj 
petal of an otherwise pure white flower occurs in other speote 
of Bhododendron. 1 have not seen a rose as yet, but Aosa 
otgonisg, I believe, occurs. The ^common Malaaima eandiA$m 
looks as if it were a rose at a distance, and is almost eveiiywliere. 
The differsnoe between this shrub and a rose 'expresses exaotty 
the difference between sub-tropical and temperate vegetattoii. 
The latter is in some n^sterious way much more beaumlal and 
' saUalsotoiy to the eye. 1 was ouite leased to read 'the other day 
ta a noHos in the Saturday Asofsts a savage inveoHve igahMi* 








haTe this peculiarity. These are all forest plants, and I think the 
explanation is that in forests there are two surfaces open to 
insect^yisitors, the top of the forest and the bottom. Some trees 
and shrubs and climbers can't get to the top, so they have their 
flowers at the bottom. But of course this explanation is only a 
guess. There is no time for me to make any observationa of the 
kind necessary ; if one could spend six months on end in a forest, 
one could observe, measure, &c* The Mnmna Hcmpervirem of 
Ichang was a splendid example of this peculiarity. There was in 
one specimen a dense wall of foliage climbing over trees, inter- 
laced with them, &c., nearly 2(K) ft. by 100 ft., while the main 
trunk of the climber close to the ground was covered with flowers 
which were easily visited by thousands of iiibocts of all kinds. 

There is quite a little group of shrubs which occur on the 
banks of rivers (and often in beds of streamlets) that overflow. 
These shrubs are submerged often and are not hurt. These 
fluviatile shrubs have a certain facies, very difficult to describe. 
There must be DO or 40 species of them in the Yunnan river 
valleys. These shrubs don't occur elsewhere than on banks or 
in the beds of streams. The last one I have found is a very 
flne species of Ficua, This class of shrub would be a nice enough 
problem for someone to work out. 

1 hope you will try and get a young Cambridge or Oxford 
botanist to come to this part of the world, do some naturalist 
work, and collect seeds and live plants for cultivation. China 
is a very easy country to travel in, and expenses of travelling 
are not heavy. The mountainous regions of Yunnan and 
Baechwan are very healthy besides. 

With regard to San-ch'i (the species of Aralia § Panax), the 
medicinal plant of which I have sent you herbarium specimens 
and seeds, 1 will try and send a note on it for the Bulletin by 
next mail. It would be a favourable opportunity, if one of the 
staff had time, to go through the section and make a little 
synopsis of it. It includes the American ginseng plant, Oorean 
ginseng, and two or three other species, and I found some forms 
at Ichang which were not worked out. The forms seem to run 
into each other in a puzzling way. It is very curious that the 
Chinese should have selected two forms — one in the extreme 
north of the empire (Manchuria and Corea), the other in the 
south, near Men^e— <as two most powerful and famous drugs. 
There is something peculiar about the history of certain drugs 
which Eorope.m doctors consider useless. Take sarsaparilla and ^ 
china-root, species of Smitcuc^rnwh. believed in by native American * 
races and by the Chinese. 

With regard to Benzoin, it is not known here ; but our Consul 
will probably take a trip by-and-bye down into Siam, and 1 vrilh 
try and induce him to make enquiries for the tree. Have yc^u 
tried writing on the subject to th6 British Consul at Chiengmai, 
in Siam ? The Yunnan plateau is apparently continued into the 
Bhan States, and teak, benzoin, &c.,ure probably confined to the 
lower levels lying south. 

I have Bomespecimens— only leaves^f the tree which pioduoes 
the very valuame cinnamon of the Laos, but I am afraidi they 
win not help much in clearing up the species. They werelirpught 
to Mengtie by a pedlar after I had left the place. 
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I have said nothii^ in my letter abont recent evente in China, 
bat they are very important. It ig impogslble to believe that 
China will remain hopeleggly stagnant, and that she will make no 
effort to cope with these disastrons times. The Chinese are just 
as clever as the Japanese ; they are wonderfully homogeneous ; 
there are no class or race hatreds as in India. Waking up is slow, 
very slow, bat it must come. 

In such places as this letters are esteemed more than gold, more 
than tobacco — ^they are the only little joys we have. It is very 
hard to live in snch places as this, and we only go through it by 
the aid of letters and a certain doggedness which is acquired by 
})ractice. Kussian officers in similar stations in Siberia commit 
suicide at the rate of 5 per cent, annually, I have been told. 

My kind regards to all, and best wishes. 

Yours very truly, 

(Signed) AUGUSTIKB HflNRT. 


DCXXVm.— INSECT POWDERS. 

Heceiit inquiry has been made as to certain vegetable powders 
known as Persian and Dalmatian Insect Powders. As references 
to these are scattered througli works not usually accessible, a brief 
summary is given. 

There are two plants employed. What is known as Caucasian 
or Persian insect powder is obtained from the flower-heads of 
Chrysanthemum roseum^ Adam (Pyrethnim roseum, Bieh,)y with 
rosy flowers, a native of the Caucasus, where it grows on mountain 
slopes at a high elevation. 

Dalmatian insect powder, usually regarded as the more effective, 
is derived from Chrysanttuimum cineranw/olium^ Visiani (Pyre- 
thrum cinerarissfolium, Treu,\ But. Mag,^ t. 6781, with white 
flowers, a native of Dalmatia. 

A full account of these plants (where, however, they are 
referred to as species of Pyrethrum\ their cultivation and uses, 
is given in the Fourth Beport of tlie U.8. Entomological 
Commidsionf 1885, pp. 164-180. From this Report the following 
entraots are taken : — 

History. 

There are very few data at hand concerning the discovery of 
the insectide properties of Pyrothrum. The powder has been in 
use for many years in Asiatic countries south of the Oanoasos 
Mountains. It was sold at a high price by the inhabitants, who 
successfully kept its nature a secret until the beginning of this 
century, when an Armenian merchant, Mr. Jumtikof^ learned 
that the powder was obtained from tiie dried and pulverised 
flower-heads of certain species of Pyrethrum growing abimdanUy 
in the mountain region of what is now known as the Bossian 
province of Transcaaoasia. The son of Mr. Jnmtikoff began ilm 
manntaotnre of the article on a large scale in 1828, afte which 
year tihe Pyret^um industry steadily grew, until to-day the 
export of the dried flower-heads represents an important item |n 
the revenue of those countries. 
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Still less geeme to be known of the diacovery and history of 
the Btelmatian species of Pyrethmin (Pyreihrum ansmrue- 
/erfium), but it is probable that its history is very similar to that 
of the Asiatic species. At the present time the Pyrethmm 
flowers are considered by far the most valuable product of the 
soil of Dalmatia.’’ (Pp. 164-165.) 

Cultivation. 

There is also very little information published regarding 
either the mode of growth or the cultivation of Pyrethmm plants 
in their native home. As to the Caucasian species, we have 
reason to believe that they are not cultivated, at least not at the 
present time, statements to the contrary notwithstanding. Dr. 
Gustav Radde, Director of the Imperial Museum of Natural 
History at Tiflis, Transcaucasia, who is the highest living authority 
on everything pertaining to the natural history of that region, 
wrote us recently as follows : — * The only species of its genus, 
Pyreihrum roseum^ which gives a good effective insect powder, 
is nowhere cultivated, but grows wild in the basal-alpine zone 
of our mountains at an altitude of from 6,000 to 8,000 feet.' 
From this, it appears that this species at least is not cultivated 
in its native home, and Dr. Radde's statement is corroborated by 
a communication of Mr. S. M. Hutton, Vice-Consul General of 
the United States at Moscow, Russia, to whom we applied for 
seed of this species. He writes that his agents were not able to 
get more than about half a pound of the seed from any one 
person. From this statement it may be inferred that the seeds 
have to be gathered from the wild, and not from* the cultivated 
plants. 

As to the Dalmatian plant, it is also said to be cultivated in 
its native home, but we can get no definite information, owing 
to the fact that the inhabitants are very unwilling to give any 
information regarding a plant, the product of which they wish 
to monopolize. For similar reasons we have found great difficulty 
in obtaining even small quantities of the seed of P. cinerarmfoUum 
that was not baked, or in other ways tampered with, to prevent 
germination. Indeed, the people are so jealous of their plmt that 
to send the seed out of the country becomes a serious matter, in 
which life is risked." (P.165.) 

Cultivation of C. bobeum in Franob. 

^ In 1856, Mr. G. Willemot made a serious attempt to introdnee 
and cultivate the plant on a large scale in France. As his aedOtCRt 
of the cultivation of Pyrethrum is the best we know of, we quelo i 
here his experience, with but few, slight omissions : * Tito sou best 
adapted to its culture should be somewhat ailiceouB and dzy. 
Moisture, and the presence of clay is injurious, Vke plant belim 
extremely sensitive to an excess of water, and would in bboE 
cases immediately perish. A sou&em exposure is the most 
favouraUe. The best time for putting the s^s in the growafi 
is horn Miueh to April. It can be done even in the nmifh of 
February, If the weather will permit it. After the sail has bem 
prepared and the seeds are sown, they are covered by a Isgrerdf 
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earth mixed ‘with vegetable monld, when the roller ia dlghtly 
applied to it. Every five or six days the watering ia to be 
renewed in order to faoilitate the germination. At the end of 
about thirty or forty days the young jdants make their appeaiancOf 
and as soon as they have gained strength enough they are trans- 
planted at a distance of about six inches from each other. Three 
months after this operation they are transplanted again at a 
distance of from fourteen to twenty inches, according to their 
strength. Each transplantation requires, of course, a new watering, 
which, however, should be only moderately applied. The 
blossoming of the Pyrethrum commences the second year, toward 
the end of Jlay, and continues to the end of September. Mr. . 
Willemot also states that the plant is very little sensitive to cold, 
and needs no shelter, even during severe winters.’ *’ (Pp. 165-166.) 

OULTIVATIOK OP C. CINBRABIASPOLIUM IN CALIFORNIA. 

As to the Dalmatian plant, it is well known that Mr. G. N . Milc^ 
a native of Dalmatia, has of late years successfully cultivated 
Pyrethrvm cmeraricpfoltum near Stockton, California, and the 
powder from the California-grown plants, to which Mr. Milco 
has given the name of ‘ Buhach,' retains all the insecticide quali- 
ties, and is far superior to most of the imported powder, as we 
know from experience. Mr. Milco gives the following advice 
about planting — advice which applies more particularly to the 
Pacific Coast : — ‘ Prepare a small bed of fine, loose, s&mdy, loamy 
soil, slightly mixed with fine manure. Mix the seed with dry 
sand and sow carefully on top of the bed. Then with a 
common rake disturb the surface of the ground half an inch in 
depth. Sprinkle the bed every evening until sprouted ; too 
much water will cause injury. After it is well sprouted, watering 
twice a week is sufticent. When about a month old weed 
carefully. They should ^ transplanted to loamy soil during 
the rainy season of winter or spring.’ ” (P. 166.) 

Cultivation in Victoria. 

According to a Melbourne agricultural paper, quoted in the 
Cape Agricultural Journal of June 5th, 1890, “ Mr. Eleesattel 
has now six acres under Pyrethrum, and the portion first planted 
has commenced to yield a return. In establishing hlS plantation 
the land was ploughed 12 inches deep, and the soil iMuoed to 
a fine tilth. The seed is sown in beds in the month of August 
apd the following winter the young plants are transplanted 
out in rows 2 feet 6 inches apart, there being a space of about 
1 foot between the plants. The crop is kept clean by the use 
of the horse hoe, and in the following November^ t.s., fifteen 
nunsths from when the seed was sown, the plants begin to 
fiower. This is^ of course, the harvest season for the Pyiethriii^ 
the pHaats oontinne to bloom till' the end of Jannuy. Mio 
piddng operation was at first rather expensive, but a stripping 
maehine has been designed that does the work of oolleMing the 
fiowars very trail. When picked the flowers are kUn-^10d , and 
tiMn grond Into powder. As the plant Is a perennial 
will Int tm aavcj^ years without the expense of re*plMtta|& 
Tte feeder, whioh is of a salEron oolonri nas been tastea,0M 
fiMsiaapiite to the im 
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Preparation of the Plants for use. 

The United States Report continues : “ In regard to manufac- 
turing the powder, the flower-heads should be gathered during 
fine weather, when they are about to open, or at the time when 
fertilization takes place, as the essential oil that gives the insecticide 
qualities reaches, at this time, its greatest development. When 
the blossoming has ceased, the stalks may be cut within about 
four inches from the ground and utilized, being ground and 
mixed with the flowers in the proportion of one-third of their 
weight. Great care must be taken not to expose the flowers to 
moisture, or the rays of the sun, or still less to artificial heat. 
They should be dried under cover, and hermetically closed up in 
saclm or other vessels to prevent untimely pulverization. The 
finer the flower-heads are pulverized, the more eflectually the 
powder acts, and the more economical is its use. Proper pulveri- 
zation in large quantities is best done by those who make a business 
of it, and have special mill facilities. Lchn & Fink, of New York, 
have furnished us with the most satisfactory powder. For his 
own use, the &rmer can pulverize smaller quantities by the simple 
method of pounding the flowers in a mortar. It is necessary that 
the mortar be closed, and a piece of leather through which the 
pestle moves, such as is generally used in pulverizing pharmaceutic 
Bubstances in a laboratory, will answer. The quantity to be 
pulverized should not exceed one pound at a time, thus avoiding 
too high a degree of heat, which would be injurious to the quality 
of the powder. The pulverization being deemed sufficient, the 
substance is sifted through a silk sieve, and then the remainder, 
with anew addition of flowers, is put in the mortar and pulverized 
again. 

The best vessels for keeping the powder are fruit jars with 
patent covers, or any other perfectly tight glass vessel or tin box." 
(Pp. 167-168). 


Advantages and Disadvantages. 

In the Botanical Magazine^ t. 6781, the following conclusions 
are given respecting the efficacy of these insect powders : — 

^ It appears that the powder of both species is valuable as a 
general insecticide, especially in a liquid solution, but tlmt it is 
not a universal remedy, and has serious disadvantages. Of the 
advantages the most notable is that it is a specific in the case of 
aphides, house flies, and mosquitoes (or gnats), and if used wiu 
a pair of ordinary bellows is very eflectuid in killing Ae 
commoner insects that infest plants in rooms or houses. The 
powder burnt is not disagreeable, to smell, and very efitootual ih 
rooms, wardrobes, and greenhous^. The alcoholic extract of the 
powder diluted in water, the simple solution in water, and the 
decoction in water, are all most useful in cases where the ix>wder 
may be less effectually applied. The dis^vantages are that the 
result is not permanent ; after half an hour insects may re-appear 
on the plants that had been cleared, and be unhi^ Again, 
actual contact with the insect is necessary in the open air, and 
powdering the up^ side of a leaf has no effect on an inseot on 
the under side. More important still are the facts that it baa nq 



effect on inBects' eggB or hard chrysaliBeB, on beeUes with hard 
elytra, and on the vast clasB of hemiptera (true hugs), whilst 
hairy caterpillarB and Bpiders of all kinds are proof against it. 
Hymenoptera, however, quickly Buccumb to its effects.” 

Active Pbieciplb. 

The active principle of Pyrethrum flowers haR been examined 
by Messrs. Schlagdenhauffen and Reeb. An acconnt of Oieir 
research is given in the Pharmaemttvat Jottma? (July 26, 1890, 
p. 6.*)). It iB an acid soluble in alcohol, amylic alcohol, ether, and 
chloroform, which may be isolated by means of ether after having 
been converted into an alkaline salt, and decomposed by tartaric 
aeid in aqueous solution. 

When pyrethrotoxic acid was hypodermically injected into 
animals, it was observed that the poison produced its effects in 
two distinct stages. In the first there was an excitement more or 
less pronounced, proportional to the quantity administered ; in 
thi' second there was a com]>Iete prostration, accompanied always 
hy paralysis of the lower extremities, which might disappear 
•after a time, or be the precursor of a fatal issue, the respiration 
and circulation being affected only in the latter case. 


DCXXIX.— DIAGNOSES AFRICAN^!, Xn. 

669. Fsorospermum mexnbranaoeum, C.H. Wright [Hypericacee] ; 
ad P, imxiifolixm^ Hook, fil., accedit, sed foliis membranaceis et 
nervis secundariis paucioribus differt. 

Frutex 6-8-pedalis. Raxni castanei, nitidi. breviter 

petiolata, ovat^ acuminata, irregulariter crenata, basi acuta, 
4r-5 poll, longa, poll, lata, nigro-punctata ; nervi secundarii 
utrinque 4-5. Cymee contracts), C-S*flor». Sejtala ovato-lan- 
ceolata, acuta, glabra, nigro-lineata. Petala ovata, obtusa, nigro- 
lineata, intus prope apicem pilosa, 4 lin. longa, 2^ lin. lata. Z>/sc/ 
glandules 5, breviter bilobatss. 8Uvmmx»m filamenta 4-6-na con- 
nata, pilosa*; antherss globoses. O van urn conicum ; styli clavati, 
staminibuB paullo longiores. 

Fbbnoh Congo. Angoni, 70 miles east of Gaboon, Batea ^ 
559. 

670. Sombeya Johnstonii, Baher [Bterculiacees] ; ad D. achim- 
pmanam^ A. Rich., abyssinlcam, magis aeoedit 

EamxM lignosi, valid!, pills brevibus mollibus palllde brunneis 
dense perslstenter vestiti. Folia cordato-orbicularia, 6-7 poll, 
longa, orenata, Integra vel obscure S-^-lbbata, utrinque dense 
pnbesoenl^ lobU basalibus vel magnis imbiicatis vel minoribna 
rinn basal! aperto ; petioli 8-8 poll, longi. Umhellm ainrolioea, 
denaiB, multlflores, 8^ poll. diam. ; peduncnli axillaTei^2-4 poll, 
long! ; pedioelli pubeacentes, flore longiores, prirnnm cemtd $ 
bracteoln oblongss, aoutas, oalyce paullo breviorea. Bepala latioeo* 
lata, 8-9 lin. longa, dorao dense pubeacentia, flore expanao xeflexa. 
Patata ouneata, valde imhiioata, rosea, calyoe vix longloia, 
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penistentia, demnm Bcariosa. Stamina baid in onpilam ovaiio 
aaqnilongam coalita ; Btaminodia S^ligulata, petaliapanlloibTevion. 
Ovarium globosnm, dense pilosnm ; styll 5, elongati, pnbesoenteB, 
apioe faloatL 

Brittbh Central Africa. Between Mpataand the beginning 
of the Tanganyika i)lateau, alt. 2000-3000 feet, and Nyika plateau, 
alt. 6000-7000 ft., Wliyte. 

671. G-eranium Whytei, Baker [Ceraniaceie] ; ad G, tuherosum^ 
Linn., europspum habitu et foliis accedit ; differt radice elongata 
fuBiformi baud tuberosa, peialia anguatioribus. 

Herha perennia, radico dura, fuaiformi. Folia radicalia multa, 
longe petiolata, ud baaiu diaaeeta, 1-1^ poll, longa. leviter pube- 
Bcentia, aegmentia prof unde pinnatifidiB'jlobispauciBaacendentibus 
linearibus uninerviia, auperiora reducta. Ca uh» gracilis, pubescena, 
erectus, aubpedalia, foliis panels prseditus. PeduncuU pauci, 
ascendentes, bidori ; bractefic parva3, lanceolatsc, acarioaae ; pedicelli 
elongati, ascendentes, pubeaecntos. Sepala lanceolata, pubescentia, 
4 lin. longa. Pefafa oblanceolata, obtusa, rubella, 6 lin. longa. 
Stamina calyei eequilonga, filamentia pubescentibua. Carpella 5, 
dense pilosa, roatris elongatla pubeacentlbus. 

British Central Africa. Mount Malosa and Mount Zomba, 
alt. 4000-6000 ft., Whyte. 

Differs greatly from any Tropical African species already 
known. 

672. Phylioa tropica, Baher [Rhamnacefe] ; ad P. eiijndarem^ 
Linn., ca^nsem habitu et foliis accedit ; differt defectu stipularum. 

Fmtex erectus, ramulis multis erectis ascendentibus lignosis 
albo-incanis ad apicem crebre foliatis. Folia sessilia, lanceolata, 
5-6 lin. longa, Integra, mucronata, rigide coriacea, exstipulata, 
facie atroviridia nitida glabra, znargine recurvata, dorso albo- 
incana. Capitula sessilia, terminalia, pauciilora, dense pilosa. 
Calyx parvus, campanulatus, persistens, segmentis 5 lanceolatis 
recurvatiB. Ova Hum globosum, pilosum, brevissime pedicellatum. 
FructuB globoBus, durus, niger, indehiscens, glabrescens, 2 lin. 
diam. 

British Central Africa. Nyasaland ; South Ifyika 
Mountains, alt. 4000-7000 ft., Whyte, 

672. * VitiB (OisBu) sombensis, Baker rAmpelidaceiel. This 
name is substituted for F. apodophylla^ Baker (Kew BullMn^ 
1897, p. 248;, which had already been applied to another qiedeS 
Q. c. 1894, p. 330). 

673. Viieeta saliooide^ C. H. Wright [RubiaoeBs-Hedyoddee} i 
ad F. anguBH/oliam^ Hiern, accedit, .sed major, foliis aootie et 
StaminibuB longe exsertis. 

OauUB lignosus, teres, lineis duabuB pubesoentibuB oppoaUiB 
omatuB. Folia lanceolata, basi apieeque acuta, supra ad nervoa 
appresae hirsuta, U-2 poll, longa, 4 lin. lata.; Btipuln alte 8-4- 
jNkirtitBB. Floree ad xamulornm apices cymoao-oorymboai, 1 polL 
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langip 6-7-nierl. CaH/ydB lobi qnun corolla tnbtui bmioM0» 
sabnlati. OotoIUb tnboB infandibnlifonnifiy 7 lin. longoBf ajkioa 
2 i lin. diam. ; lobi Bubulati, 5 lin. longi. Stamina qoam oorolla 
l(%i paullo loDgiora; filamenta filiformia; anthera oblonga, 
YCTBatileB. Stylus exsertuB, 12 Un. longuB. 

Fbanoh Oongo. Mfoa, 85 milcB east of Gaboon, Bates^ 527. 

673. * Beneoio BubpetitianuB, Baker [CoinpoBita-Seneoionidea]. 
This name is propoBed for S. nyiheneie^ Baker {Kew BaUMn^ 
1898, p. 154), which waB already occnpied (/. c. 1897, p. 271). 

674. OarpodinuB oongolenBia, Stapf [Apocynacea] ; aiSimBx 
( 7 . uniflor(e^ Stapf, sed foliiB minoribns latioribns teuaioribiu, 
bracteia calycis BegmentiB mnlto minoribus et ab his maglB 
diversia, corolla tubo multo tenaiore distincta. 

Frutex acandena, ecirrhoBiis, glaberrimns. Folia oblonga vel 
elliptica, 4-5 poll, longa, 1^-2 lin. lata, abrupte acuminata, acumine 
linear! 2-4 lin. lougo, papyracea, late virldia, nervis ntrinque 
5-() ; petioluB gracilis, 2-4 lin. longua. Flores axillares, Bolitarii ; 
bractea minuta. Calyx 1-1^ lin. longuB, BegmentiB late OTatis 
obtuBis ciliolatis. Corolla* tubus gracillimuB, sub fance ampliatus, 
9-10 lin. longua, extua glaber, lobos linearea aequana. Ovarium 
stylusque pubescens. 

Congo Fbee State. Lower Congo, Bingila, Dupuis. 

675. Oai^inus graoilifl, Stapf [ApoGynacea] ; afilniB 0. ligus^ 
irifolicB^ Stapf, Bed foliia minoriouB tenuioribuB plus minusve 
pilosuliB, cymiB 2-3-fiori8 laxia vel ad florem aolitarium pedunculo 
gracili suffultum redactis distincta. 

FruticuluSf ramiB gracilibuBglabris vel sparse piloBulig nonnalUs 
in oirrhoB gracillimos transmutatis. Folia ovato-oblonga vel ovato- 
lanceolata, senBim obtuse acuminata, basi rotundata, l|-24 poll, 
longa, 7-12 lin. lata, tenuiter coriacea, subtuB paioe piiOBula, 
glabroBcentia, nervis Becundariis ntrinque ciroiter 12 patnlia 
cum tertiariis et venis tenuibuB vel tenuiBsimiB. Oyma axillaiOB 
vel terminales, 3-2-floreB vel ad florem Bolitarium redactn; 
peduncnluB et cymss ramuli gracillimi, ille 4-12 lin., hi 1-3 lin. 
longi, piloBuli ; bracteaa minuta, rufo-piloBule. Calycis Begmenta 
ovata, BubobtuBa, vix 1 lin. longa, minutiSBime paroeqne pilosnla, 
ciUolata. OoroUm gracillB tubuB 8 lin. longUB, Bub fiiuoe Bensim 
ampUatuB ; lobi lineareB, acuti, circiter 8 lin. longi. Ovarium 
bBBi Buboonstrictum, glabrum ; BtyluB graeillimus, 6-7 lin. longOB, 
glaber. Fruetus ellipBodieus vd aubgloboBUB, bad trancatua, 
lf-^1} poll. longuB. 

Congo Fbee State. Lower Congo, DewSvre^ 516; very 
common between Eimwoenza and Ldopoldville, Laurent 

676. OarpodiBUB leptaatha, i9fe^/[Apooynaoee]; afflnis 0,paf^ 
viflorm^ Btapi^ aed foliis minoribuB oblongia abrnte Umgetfae 
aeumiPrtlB, ncnrvii BubhorisontaUbuB crebrioribuB, noriboB |pMl- 
lioribuB diveraa. 

Fruiex acandena, cirrhoBUByiamia graoilibuB glabcrrIndB, FVUa 
^Ucnga vd dUpkico-oblonga, abmi^ Imigeque bMl 


304 


rotnndftta, 2^ poll, longa, lin. lata, ooriao^ glabeirima, 
nervis aeonndariia Btibhorizontalibns 3-5 ISn. distantibns cnzD 
tertiariis yix tennioribuB parallelis ntrinqne prominulis. Flores 
axillaroB, Bolitarli, Bparsi, BubBessileB ; bracteoB minutas, tenoisBime 
rafo-tomentellsB. Calycis Begmecta ovata, Bubacuta, vix 1 lin. 
longa, parce et minntiBBime pnberula, ciliolata. Oorollce viridi- 
flaveBcentiB tubus pertenuiB, Bub fauco leviter axnpliatus, 4 lin. 
longuB ; lobi anguste lineares, filifonniter contorti, ad 3 lin. longi. 
Ovarium tenuitor crispo-paherulum ; stylus tonuissimuB, lin. 
longus, Buperne glabor. Frxictus globosuB, 10 lin. dimetiens. 

Congo Free State. Lower Congo, Dewhrey 590. 

677. OarpodinuB ligustrifolia, SiapJ [Apocynaceas] ; affiniR 
C, turhinatce^ Stapf, sed foliis oblongo-lanceolatis Bensim et 
longiue acuminatlB eubtus tenuiter nervosis diversa. 

Frutex scandens, imo apice interdum nifo-tomentello exoepto 
glaber. Folia ovato- Tel oblongo-lanceolata, HenRim longiuscule 
obtuse acuminata, baei rotundata, 2-3^ poll, longa, 9-14 lin. lata, 
coriacea, nervlB secundariis utrinque 7-8 tenuibuB ; petiolns 
gracilis, 1-1^ lin. longuB. Flores axillares, raro in ramulo uno 
alteroTe terminales, Bolitarii, BubseBBiles; bractesa minutsB, tenuis- 
Bime rufo-puberulip. Calyas segmenta ovata, subobtusa, vix 
1 lin. longa, ciliolata, casternm glabra. Cm'ollcr glabrse alba* 
tubuB gracilis, 8-9 lin. longus, sub fauce paullo ampliatUB ; lobi 
lineares, acuti, circitor 1 poll, longi, 1^ lin. luti. Ovarium basi 
couBtricta glabra excepta tomentellum; BtyluB tenuis, 6-7 lin. 
longus, Bupeme glabrescens. 

Congo Free State. Lower Congo, Dmhre^ 709. 

678. Car^inuB turbinata, Stapf [Apocynacess] ; aifiniB 
C. Barteriy Stapf, sed glabritie, foliis oblongis distinctius 
acuminatis Bubtus prominenter reticulatis, floribus BolitariiB 
majoribus distincta. 

Frutex Bcandens, ecirrhoBus, glaber. Folia oblonga, breviter 
obtuseque acuminata, basi Bubrotunda, 2^-3^ poll, lon^, 12-16 
lin. lata, coriacea, pallida, nervis Becundariis utrinque 7-9 cum 
veniB reticulatim anaBtomosantibuB subtus prominulis ; petiolns 
2^-34 lin. louguB. Flores axillares, raro in ramulo uno alterove 
terminaleB, Bolitarii, subseBsiles; bracte® minuto, pubemlsB. 
Calycis segmenta ovata, obtusa, 1-1^ lin. longa, glabra, minutia- 
Bimo ciliolata. Corolke glabrs tubus gracilis, 10-12 lin. longus, 
Bub fauce ampliatus ; lobi anguste lineares, 9-12 lin. longi, 1 lin, 
lati. Ovarium basi glabra excepta villosulum ; stylus 7-9 lin. 
longuB, villosuluB. Fructus late conico-pyramidatus, fere 3 poll. 
longUB, basi truncatus. 

Congo Free State. Lower Congo, Dewevre. 

679. Plelooarpa tubioina, Stapf [ApocynaceBB] ; affluis P. ' 
licatpeHatcBy Stapf, Bed foliis verticillatiBlongiuB petiolatiB, floribus 
numeroBifl minoribuB in glomerulls collectiB, coroUBs lobis 
admodum brevibus distincta. 

Frutex glabeirimus. Folia temata, oblonn, brevity 'fl 
plerumque obtuse acuminata, basi acuta, 8^-4 
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poll, lata, ooriacea, supra Incida, nervis namerosis teniilbiis 
patnlis cum yenis enpra prominulis; petiolus 6-8 lin. longus. 
OyniiB glomeruliformes, multifiore. Calyx glaber, allK>TirldiB, 
lin. longus, segmentis oblongis obtusis. CoroUa flavido-alba ; 
tubus oylindricus, 3^ lin. longus ; lobi ovati, obtusi, | lin. l<mgi. 
Antherfe sub fauce insertsB, i lin. longes. Ovarii carpella 2, 
utrinque 2-ovnlata ; stylus tenuissimus, 2 lin. longus. 

Congo Frbe State. Lower Congo, Dewivre^ 945. 

680. Tabemantlie albiflora, Stapf [Apocynacefls] ; affinis 7\ 
Tbogcp^ Bail!., sed floribus albis roseo-punctatis minoribnsi tubo 
corollino fere cylindrico diversa. 

FnitPJr glaberrimus. Foha oblonga, utrinque acuminata vel 
basi acuta (acumine subacuto vel obtuso, 3-7 lin. longo), 3-5 poll, 
ionga, 1-1$ poll, lata, tenuia, nervis utrinque 6-9 ; petiolus tenuis, 
]-3 lin. longus. Cyma* longe pedunculatai, laxop, ])aueifior8B. 
foliis breviores ; pedunculns gracilis, $-1$ poll, longus ; pedicellL 
inesquales, ad 3 lin. long!. Calyx | lin. longus, in fructu 
persist ens, reflexub, segmentis rotundato-ovatis minutibsime 
ciliolatis, interioribus basi 1-2 glandulosis. Corolla alba, roseo- 
punctata ; tubus subcylindricus, basi suiidilatatus, 2$ lin. longus ; 
lobi obovati, 1^ lin. longi. Sfnnuna medio inserta; anthers 
fauces attingentoh. Ovarium globoso-ovoideum, glabrum, 
multiovulatum. Ffwiiin citriformis, st} lo jiersistente coronatus, 
sub])ollicaris, pericarpio lev! subctiriaceo ; semina verrucosa, 2^ 
lin. longa, ut videtur m pulpa niduiantia. 

Congo Free State. Lower Congo, Dewevrcj 684, 

681. Tabernanthe tenuiflora, Stapf [Apocynaces] ; affinis T, 
Ihogce^ BbilL, sed cymis gracillimis, floribus minoribus, foliis 
firmioribuB diversa. 

Fnitex glaberrimuB. Foha late oblanceolata, unum plerumque 
subsessile vel sessile basi plus minusve rotundatum, alterum 
ejusdem paris breviter petiolatum et basi acutum vel subacutum, 
omnia acuminata, aequalia vel unum ssepe altero minus, majora 
4-6 poll, longa, 1^2 poll, lata tenuia nervis utrinque 8-10. 
Cymai gracillime p^unculat», lax®, pauciflore ; petiolus |-1 poll, 
longus ; pedioelli ad 3 lin. longi. Calyx \ lin. longus, segmentis 
rotundatis parce et minute ciliolatis, interioribus basi intus 
1-2-glandulosis. Corollcp flavescentis tubus e basi ovoMea 
cylindricus, 2 lin. longus ; lobi late obovati, tubo breviores. 
Stamina medio inserts; anthens fouces attingentes. Disctss 
subnoUns. 

Congo Fees State. Lower Congo, Detuevre^ 361. 

682. Tabemraontana Smitliii, Stapf [Apocynaceas] ; affinis 
oontarkB^ Stapf, et T. dunssiime, Stapf, a priore calyce panUo 

minors^ oorollA tubo recto, lobis multi minoribus, ab attero 
corollis msjoribufl^ tubo latiore, antboris longioribus differt 

Ariar parva, glabercima, ramulis oraasis. FoHa ellipthia 
oUonga, oDtusIswaa, basi subaouta, 7-12 poll, loi^ 4|^ poll, 
lata, ooriaoea, nawls utrinque U-U; petiolus 3-V Un. 
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lobutaa. Oymm robailB, ImuiI dichotomni oorymboiB \ pedim- 
oalM robiutnfl, ad 6 poll, longns. OdlyciB aegm^late aUlptioa, 
U-4 lln. lo]iga|Obtn8iB8ima,mliiTite ciliolata^teai multlglaadttloaa. 
OoroUm albn tubus basi leviter tortua» 2^ poll, longua, medio 
2 lixL latuB ; lobi oblongi, obtusi, circiter 1 poll, lonj^, 4 lln. latL 
Stamina 7 lin. supra Imin tubi iuserta ; anthers 6 lin. longs. 
Stylus 5-6 lin. longua. Folliculi 2, globosi. 

Congo Free State. Lower Congo, Ohr, Smithy Dewevre^ 
261 ; near Leopoldville and Sankuru, Laurent 

683. Tabernsmontana Thonneri, Durand et De Wildeman Mscr. 
ex Stapf [Apocynaces] ; affinis T. durmimijr^ Stapf, sed fruticosus, 
foliis majoribns latioribus, nervis numerosioribns, corolls tubo et 
imprimis lobis brevioribus. 

Frutex circiter 15 ped. altus, glaberriiAus, ramulis crassis. 
Folia elliptica vel obovato-oblonga, obtusissima, apiculata, basi 
Bubacnta vel rotunda, 8-12 poll, longa, 4^-8 poll, lata, coriacea, 
nervis utrinque 11-12 ; petiolus ad 1 poll, longue. Cymce robusts, 
basi dichotoms, submultiflors, 2-^ poll, longs ; peduneulue 
robustuB, 3-4^ poll, longus ; pediceili crassi, ad 6 lin. longi. Oafycis 
segmenta elliptica, obtusissima, 2|-2| lin. longa, minute ciLiolata, 
basi multiglandulosa. Co^^llte albs odorats tubus ima basi 
tortus, 24 poll, longue, medio vix 1^ lin. latus ; lobi oblongi, 
obtuei, 1^15 lin. longi, 3^ lin. lati. Stamina 4 lin. supra bisin 
tubi inserta ; anthers fere 5 lin. longs. Stylus 3-3^ lin. longus. 

Congo Free State. Lower Congo, Bogolo, near Businga, 
on the margins of woods, 300 ft., Thimmv^ 109. 

684. Holarrhena oongolensis, Stapf [Apocynaces] ; affinis R. 
febrifuges^ Klotzsch, sed calycis segmentis lanceolatis multo 
brevioribus, coroUs lobis paullo majoribus diversa. 

Arhisculus 6-12 ped. altus, ramie Juvenilibus imo apice hie inde 
minute puberulis cstemm glabris. Folia elliptico-oblonga, 
abrupte breviterque vel obscure acuminata, basi rotundata, 3-4 pbll. 
longa, 1^2 poll, lata, subtenuia, glabra vel secundum costam 
minute puberula, nervis utrinque 7-9 ; petiolus 3-4 lin. longus. 
Cymm multiflors, specie lathes, sessiles in ramie foliatis 
homotinis, parce et minutissime f ulvo-puberuls ; pediceili graciles 
1-3 lin. loi^. Calycis segmenta lanceolata, acuta, 1-1^ lin'. longa, 
minute ciliolata. Oorollm tubus tenuis, 6 lin. longus, minutiSBlme 
puberuluB ; lobi oblongi, obtusi, 8-9 lin. longi. Stamina paullo 
supra basin inserta ; anthers vix 1 lin. longs. Oveerium glabrum. 

Congo Free State. Lower Congo, near Boma Lundip in 
Savannahs, Cabra. 

685. Isonema inAmdibulifloruni, Stapf [Apocynaces^ \ afBne 
/. SmsaOimannii^ Roem. st Schult., foliis majoribus fisiin6tl|U' 
acutittsque acuminatis longius petiolptiB, corcdls tubo intundib^ , 
form! latiuBCulo diversum. 

Ba/mi teretesi novelli ruf o- vel fulvo^mentdli, delude gHabratt, 
nigroBoentes. FoKa oblonga, longiusoule aeuteque acnminalii basi 
rotundata, 8-4^ poll, longa, lj^2 poU.'lata (iiiflnui rimorum Mdtb 
miaoia)^ ocoiaoea, supra glabra, infutM $A norfos lltoaiMiiiBdlbi 



Mepte JMit&dariis atrinqne droiter 6| venifl snim wofida^Utlmi 
miasUnnoflUitibiiB Infm inconspicniB ; petidns biapfdi!iliiB» ^ 
loagiuL PanicnXa terminaliB, brevis, 1-1^ polL longa, nilo- vd 
fulTO-tomentella, pedunoolo poll, longo sufEulta ; rami infeiiares 
cymas 3-4-floras gerentes, superlores brevioies 
simpliciores ; biaotee minntfle, caduce ; pedicelli ad 2^ lin. longl. 
Calyx lin. longus, puberulus, segmentis ovatis acuminatis intas 
basi glandnlis snbnlatis brevibus munitis. Corolla rabra, extus 
tennissime tomentella ; tubus infundibuliformis, 4 lin, longus ; 
lobi admodum asymetrici, 3 lin. longi. Staminum conus 8^ lin. 
longus, ultra medium exsertus ; fllamenta in juga intns valde 
prominentia, albo-hirsuta, decurrentia. Ovarium apice rufo- 
pilosum. 

Congo Free State. Lower Congo, Dewevre^ 554. 

686. Alafla major, Stapf [ApocynBcee] ; admodum afflnls 
A, Barteri^ Oliv., foliorum nervis remotioribus, panicula breviter 
pedunculata, pedicellis longioribus, eorollis majoribus distinota, 

Frutex scandens, glaberrimus. Foha late oblonga vel obovata, 
obtusissima vel obscure obtuseque acuminata, hsmi subacute, 
4-5 poll, longa, 2^ poll, lata, subcoriacea, supra lucida, nervis 
utrinque 5-6 distantibus poll., venis laxis subtus prominulis ; 
petioluB lin. longus. Panicula multiflora, dense, foliis 

Bummis multo brevior ; pedunculus ^ poll, longus ; pedicelli ad 
4 lin. longi. Calyx | lin. longus, segmentis ovatis subobtusis. 
Corolla* albflB tubus cyiiudricuB, medio subinflatus, 2^ lin. longus, 
extus tenuissime pui^rulus ; lobi lati, oblique truncato-obovati, 
6 lin. longi, papillosi. Anthorce apice subefsertas. 

Congo Free State. Lower Congo, Dowevre^ 673. 

687. Onoinotis tenuiloba, Stop/ [Apocynacea*] ; afflnis O.graoili^ 
Stapf, sed foliis tenuioribus obliquius nerrosis, panicula graciliore, 
pedicellis longioribus, corollas lobis multo angustioribus divexsa. 

FruUx infloresoentia et ramis novellis minutissime iomentellis 
exceptis glaber. Folia lanceolato-oblonga, acute acuminata, basi 
acuta, circiter 3 poll, longa, 1 poll, lata, tenuiter coriaoea, nervis 
utrinque 5 valde obliquis, venis transversis laxis ; petiolus tenuis, 
2-3 lin. longus. Panicula 1^2 poll, longas, graciks ; pedicelli 
1^ Un. longi. CiiUyx } lin. longus, segmentis ovato-oblongis 
puberulis intus eglandolosis. Corolla viridi-flavescens, extus 
tenuissime tomentellus ; tubus breviter cylindricus^ fere lin. 
IqngOB ; lobi quam tubus duplo longiores, patentes, augastiesinie 
souanuB fauciales lineares, obtusas, fere | lin. longm. 
AH^ihcrm } lin. longas. Biccuo subinteger. 

Congo I^be State. Lower Congo, Dcwivro^ 883. 

688. KMnria latlfidla, 5top/[Apooynaoea9] ; affinis AT. c^ricemm^ 
Benth., sed foliis latioribus rotundatis, eorollis albii» loblu 
xnnlio beevloribus divetsa. 

Arber f^abesriiua. WcUa oblonga vel elliptica, ao«nilnate» taH 
iGtnsidBte^ poU«.iciu|a»2HllM)U. lata, ooriacea, nervis nib^ 

B$ * 
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Oalyeis Begmenta OTata, Bubacata vel obtuBa, craBBinBqala, lin. 
longa, mlnntiBBime ciliolatai inttiB bad biglandulosa. Corolla 
oarnoBula, alba, alabastro ad 6 lin. longa ; tnbna paroe et mlnn- 
tiBBime puberuluB, medio dilatatUB,3^ lin. longUB ; lobi oblonfi^, 
obtnsi, 2^-3 lin. long!. Antherm foncee attingentes, 1 lin. paullo 
longioreB. Diacua craBBinaculuB, 5-lobnB. 

Congo Free State. Lower Congo, Dewevra^ 867. 

689. Becamone Whytei, N. E. Brotvn [ARclepiadacee] ; affiniB 
S. Sluhlmanfiu\ K. Sebum., sed pedicellis longioribus facile 
distincta. 

CauJoa Yolnbiles, juniores ferrugiueo-pubeHcentes. Folia 
poll, longa, 4^10 lin. lata, lanoeolata, acuta, jiiniora ferrugineo- 
pnbeacentia, demum supra vel utrinque glabra. Gynav corymbossB, 
pluriflor8Q,ferrugineo-pubeBcente8. lin. longi. S^mla 

§ lin. longa, ^ lin. lata, elliptico-oblonga vel ovato-oblonga, obtusa. 
Vorolla 2 lin. diam., glabra ; lobi oblongi, obtusi. Goromp lobi 
falcato-Bubulati. Styli apex ultra antheraR exaertus, globosus, 
minute pubescens. 

British Central Africa. Nyaealand ; Mount Malosa, 
4000-6000 ft., Whyte. 

690. ABolepiaB Nuttii, N. E, Brown [ABclepiadacess] ; proxima 
A. amahili^ N. £. Br., sed corona exacte truucata edentata facile 
distincta. 

Caulia simplex, 1-1^ ped. altus, gracilis, glaber. Folia erecta, 
1^-22 poll, longa, ^-1 lin. lata, linearia, acuta, glabra, niarginibuB 
minute scaberulo-ciliata. Umhella terminalis, pedunculata, 8-10- 
flora. PedireUi 4-J) lin. longi, minute pabescentes. Sepala 2 lin. 
longa, ^ lin. lata, lanceolata, acuminata, minute pubescentia. 
Corollcp lobi 4 lin. longi, 14 lin. lati, oblongo-lanceolati, subacuti, 
glabri. Coroner lobi 1^ lin. longi, erecti, cucullati, trunoati, 
edentati, intra nudi. 

German East Africa. Between Lake Tanganyika and Lake 
Bukwa, 6000 ft., Nutt. 

691. Oeropegia papillata, N. E. Brown [Asolepiadacee] ; C. Imco* 
UeniWy E. %hum., affinis, Bed floribus multo majoribuB differt. 

CauUa yolubilee, pubeBcentes. Folia 1^2^ poll, longa, ^1 wll. 
lata, petiolata, elongato-ovata, acuminata, utrinque minute snbto- 
mentoBa. Cymee umbellif ormee, 10-20-flor(e, BubsessileB. PedicelH 
4-5 lin. lon^, pubescentes. Sepala 3 lin. longa, lineari-lanoeolata, 
acuta, pubescentia. CorolUe tubus | poll, longus, strictuB, bad 
inflatuB, glaber, intra baai papillatus ; lobi 3 lin. longi> erecti, • 
apice oonnati, lineares, replicati, intuB villod.' Voronm lobi 
exterioroB | lin. longi, erecti, lineares, apice bifidi ; lobi interloreH 
lin. longi, connivento-erecti, lineares. * ^ 

British Central Africa. Nyasaland ; Plateau of Mount 
Zomba, 5000-6000 ft., Whyte. 

692. CleropegliPerrottetll,iir.£ j9r0fm[ABolepiadaoenl; aAnie 
0, beccariunw, Martelli, sed floribus racemoBie diffgrt, 



OaUKs volnbilis, gflaber. Folia 6-8 lin. longa, 5^ lin. liUi 
oTata, acuta, apiculata, baai cordata vel Bubcordata, utrlnqne 
glabra. Flores in fasciculos 3-4-flo’ os bbcus pedunculum poll, 
longiim racemosim dispo^iti. P^helh 3-t lin. long!, gluhri. 
Se/iah lin longa, lanceolata. aeaminiitd, glabra. Ccrollof tubuB 
9 lin. longus, basi inflatuB, fauce infnndibnliformis, extra glabor ; 
lobi 3 lin. longi, deltoideO'Cvati, acuti, replicati| apioe connati, 
glabri, 

Skkbgal. PerroUet, 791. 

693. Oeropegia pumila, N. E, Brown [Ascleiiiadacoie] ; afflniB 
G. pygmcew^ ^hinz, sed floribuK multo minoribus Talde dlBtinota. ' 

Herha 4-6 poll, alta, ramosa, ramin plus minusve pubesoentibus. 
Foha 6-1] lin. longa, 1^-2 lin. lata, anguste lanceolata, acuta, 
ciliata. Pfdnncuim 0-| lin. longus, 1-3-floruB ; pedicelli lin. 
longi. Corolla circa 6 lin. longa, cnrvata, extra pubeacens, intra 
glabra, fusco-purpurea vel atro-pnrpurea ; tubus 4-5 lin. longus, 
ovoideo-inflatiiH, infra fauces breviter infund ibuliformes vdde 
constrictUB ; lobi Im. longi, e basi deltoidea lineares, liberl. 

Angola. Huilla ; near Lopollo, 2500 ft., Welwttschy 4267. 

694. Oeropegia parioyma, N. E. Brown [Asclepiadaoese] ; afiinis 
C. lencotcenicB^ K. Sebum., sed sepalis minoribus et corolla multo 
majore differt. 

CauHs volubilis, parce pubescens. Folia petiolata, 1-2 poll* 
longa, ^-1 poll, lata, oblongo-ovata, obtuse-acuminata, basi cordata^ 
utrinque parce pubescentia. Cymw subsessiles, bines, 4-6-flor8S. 
Pedicelli 3-5 lin. longi, glabri. Sej/ala 1-J lin. longa, lanceolato- 
Bubulata, subglabra. Corolke tubus rectus, 7-7^ lin. longus, basi 
inflatuB, fuBCo-purpurens, suiieme angustatus, pallidus, &uce vix 
dilatatuB ; lobi 3^ lin. longi, erecti, apicibus cohesrentes, e basi 
deltoidea angulis reflexa lineari-spath^ati, replicati, ciliati, basi 
Bubnigri, supeme atrovirides. 

British Central Africa. Lake Nyasa, Simons. 

695. Euemia somalioa, N. E. Brown [AsclepiadacesB] ; H. 
ocuUxUBy Hook, fil., affinis, sed corolles lobis rugoso-papillatis 
differt. 

Oaules lU-3 poll, alti, pentagon!, glabri, angulis longe et acute 
dentati. Pedicelli 3-4 lin longi, glabri. Sspala 8 lin. longa, 
■ubulata, acuminata, glabra. CotoUa 1^-1^ poll. dlam. ; tubus 
campanolatUB, utrinque glaber, intra fusco-purpureas ; limbus 
rSourvus, convexus, fusco-purpureus ; lobi distantes, deltoidei, 
aouti, dentibus 5 p^is inteijectis, extra glabri, intra papilliM|[, 
hebeti-ochracei. Coronm lobi exteriores subqmulrati, bifidi* 
eaaguinei ; lobi interiores conniventes, 1 lin. longi, subulati, Intel, 
supra pnrpureo-marginati. 

SOMAULANP. Mrs. Lori Phillips (Cult, in horto cantahsb* 
giend)* 

696. Soma OliittiirM) saesiatha, Bakor [bidaom] % ad M 

Kei^lawl., magls aooedit 
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Oormw magnuB. Folia radiealia linearia, 1^2 poll, longa, 
9-12 lin. lata, glabra, chartacea, oonspicue nervate. Oaalu 
Bimplez, teroB, bipedalia. Spatha cylindrioa, 3-4 poll, longa, 
TalviB rlgidallB pallide viridibas, exteriore quam interiors 
oonspicue breviore. Ovarium claTatum, 6-9 lin. longum. Peri- 
anthium saturate lilucinum, 2^ poll, longum, BegmentisexterioribuB 
oboTatiB 1 poll, latis e medio reflexie, segmentiB interioribus 
oblongo UDguiculatiB erectiB 8-9 lin. latis. Styli rami lilacini, 
12-14 lin. longi, cristis magnis deltoideig. 

British Central Africa. North-west of Lake Nyasa, 
Wliyte. 

The finest known species of the genus, with flowers resembling 
those of Iris Icpvigata^ Fisch. (I. Kaampferi, Sirhold), 

697. EnmanthuB (Melioho) Nelaonii, Baker [Amaryllidacee] ; a 
speciebuB reliquis subgeneris differt foliis magnis membranaceis, 
genitalibus longe exsertis. 

Bulbu% oblonguB, compressus, 2 poll, diam., tuuicis crassis 
bifariis rubellis. Foha eynanthia, Bessilia, oblonga, membranacea, 
pedalia, medio 4 poll, lata, facie pilis mollibus conspersa, dorso 
glabra. Pedunculus pedalis, pilosus. Umhella multiflora, globosa, 
3 poll, diam., pedioellis 5-6 lin. longis, bracteis parvis linearibus 
reflexis. Penanthium coccineum, tubo cylindrico 3 lin. longo, 
segmentis linearibus tubo duplo longioribus flore expanso erecto- 
patentibuB. Stamina longe exserta. 

Transvaal. Johannesberg. A dried specimen and living 
bulbs Bent to Kew, November, 1897, by Max LeicJUHn. 


DCZZZ.— MISCELLANEOUS NOTES. 

By the death of Brigade-Sntgeon J. E. T. Aitchiboh, on 
September 30th, Ee'w hu lost one of her most valuable oon- 
trlbnton and botany one of ita moat enthnaiaatic and anopeaefnl 
foUoweta. He vraa a eon of the late Major Jamea Aitehiaon. and 
vna bom at Nimaoh, Central India, in 1835. After giadnating 
M.D. and L.B.C.P. at Edinburgh in 1856, he entered the aervioe 
of the Hononrable Eaat India Company aa Aaaifltant Surgeon. 
Thia waa in 1858, and he retired in 1888. In 1872 he vrae 
appointed Biitiah Commiasioner to Ladak ; but he had nmady 
beoome known aa a botaniat, having pnbliahed an aooonnt of the 
^oraqfthe JMum District ofthePumah, in 1863 :*a CotiiMM 
0 / the Ftants cf the Pwyab and Stndh, in 1869, and cfitutr 
pepera on economic and geographical botany. Hla flnt coBeoi^ 
of dried planta, oompriaing between fonr and five handned 
qteeiea, waa received at Kew in 1862. Thia waa from Morth- 
weat India, from diatriota that had been fboronghly botaniaed 
brfore, and oontainea few, if any, new planta ; bat hU medmota 
aNM ao caceftilly adected and ao w«l tbM tint tSap %bN 
volnable for that reaaon alone. From the ^date i n iaBl|<8 i ad 
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onward, Dr. AitohUon freqaently Bent Bmall paroela o( tuodi 
and dried plants from the variona districts in which he was 
stationed. Daring the winter of 1878 he serred with the 
29th Punjab Regiment, N.I., under Oeneral (now Lord) 
Roberts, and accompanied the troops in the adrance up the 
Kuram Yalley, the taking of the Pewarkotal, and the farther 
advance, nearly to the Shutar Gardan Pass. The following year 
he was attached to the force as botanist ; and during 1879 and 
1880 he very thoroughly explored the country from Thai to the 
Shutar Gardan, at elevations ranging from 2,000 feet up to 13,000 
feet on Mount Seratigah, and 15,0)0 feet on Mount SikMun. 
The collection of 1879 consisted, of 950 species, represented by 
10,000 specimens, and was published in the eighteenth volume of 
the Journal of the Linnean Society. That made in 1880 was 
nearly as large, and was published in the nineteenth volume of 
the same Journal, Subsequently Dr. Aitchison was 'appointed 
naturalist to the Afghan Delimitation Commission, and on this 
expedition, during 1884-5, he collected some 10,000 speoimeiis, 
comprising about 800 species. This very important collection 
was published in the second series, third volume, of the 
Transactions of the Linnean Society, and was illustrated bv 
forty-eight plates ; and, as the author states in hie Introduction,’’ 
it was made under very great difficulties. The value of these 
collections is not to be estimated by mere numbers, though no 
fewer than fifteen botanical establishments, besides Eew, were 
enriched by receiving sets oC the plants. Their value was greatly 
enhanced by local observation and information obtained on the 
spot. Each of the papers to which reference has been given was 
preceded by an essay on the vegetation and vegetable products, 
both wild and cultivated, of the country explored ; and much 
light is thrown on the origin of vegetable drugs, for which 
AJghanistan and the adjoining countries are famous. Special 
papers followed on the economic plants, and they contain much 
original information. For the Kuram campaign he received the 
mc^ and clasp ; in 1882 he was elected a Fellow of the Royal 
Society of Edinburgh ; in 1883 he was elected a Fellow of the 
Royal Society of London, and in the same year he was created a 
Oompanion of the Order of the Indian Empire. For some time 
mvious to his death he was engaged collecting materials for a 
Flora Indim Desertm (i.s., North-west India, jt^hanistan, and 
Baluchistan}, but his sufferings prevented him from working them 
out. 

Dr. Aitchison was of an enthusiastic and energetie temperament, 
and^ an amiable and warm hearted disposition, and many will 
fedhiUi loss. Much of his success in collecting in a hostile country 
was due to his kindness to ihe nativea, especially to the sick, 
whom he treated medically or surgically ; and his reputation dsn 
doctor preceded hhn in many phum that he visited. 


'Huisasio Isiii.— It was stated above (p. 201) that 
ioema known as to the origin of ihe ntone Descaaso 
wbkk ta tmw devoM to the bustneas offices of the 
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Gardens. The following information which has been ^obligingly 
f nmiehed clears np the matter : — 

Rsv. S. Goldnbt to Royal Gabdkns, Ebw. 

Dear Sir, Kew, September 5, 1898. 

There appears to be some mystery as to the origin of the 
name Descanso Lodge. If the following information is of any 
use to you it is at your service. 

In the year 1889 the house was tenanted by Mr. Willison. 
Mr. Willison was a South American merchant, who had lived 
many years in Brazil. He found that it had no distinctive name, 
so he gave it the title of Descanso Lodge. 

A Portuguese dictionary informs me that Descanso, or rather 
Descanso, means ^ a resting place.'* 

1 remain, &c., 

(Signed) S. GOLDNET. 

Enquiry at Her Majesty’s Office of Works confirmed the 
explanation. 

“Mr. G. Willison rented the house from Midsummer, 1888, till 
«3rd May, 1892. The name Descanso House appears first in a 
letter from him of 8th July, 1889, B. 4107/89.” 


Cantor Lectures on India-rubber Plants.— The lectures delivered 
at the Society of Arts in April last, by D. Morris, Esq., C.M.G., 
D.Sc., Oommissioner of Agriculture for the West Indies, late 
Assistant-Director of the Royal Gardens, have Leen issued in 
separate form as a pamphlet. They give a complete account with 
numerous figures of the known })lants yielding commercial India- 
rubber, with special reference to the rubber industries connected 
with Her Majesty’s Oolonial and Indian possessions. 


Botanical Magarine for OotohBt.^Oyrtosjwrma smegaleme is 
an interesting Aroid from Upper Guinea. The spathe is a 
foot to eighteen inches long, dull green and red on the outside, 
and pale yellow-green with broad interrupted bands of maroon- 
brown on the inside. Roots were sent to Kew in July, 1897, by 
*Mr, H. W« L. Billington, the late Curator of the Old Calabar 
Botanic Garden. Cytiiim purgana, native of Central and Southern 
France and Northern Spdn, is an ornamental species, whi(^, 
according to Miller, introduced into England hetdte 1768. 
A melanchier canadensis var. oblong ifolia^ the swamp, sugar pear^ 
was raised from seed received from Mr. H. P. Kelsey, HlgUiuids 
Nursery, Eawana, N. Carolina. It differs from typied canademie 
in its smaller sise and usually shrubby habit, and dightly in its' 
leaves, racemes, and fruits. Feijoa sellowuma is a distinct 
member of the myrtaoeons family, beautifal in foliage and flower, 
and producing a large edible fruit. Specimens of this plttit, 
which is a native of South Brasil and Uruguay, were sent to Kew 
by Mr, Ed. Andr4. Bhododenifron rtMginosum ia another of She 
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niuneroas speoies of Rhododendron disoovered in Yunnan by dm 
Abbi Delavay. The plant from which the figure was prepaid 
was received from Messrs. Jam^ Yeitch k Sons, of OhehmL 
in 1894. 


Coloured drawings of Burmese Orchids.— The widow of the late 
Rev. Charles Samuel Pollock Parish has presented Kew with two 
folio volumes of coloured drawings of orchids, executed by him. 
Long before orchid growing had Income so popular as it is now, 
that is to say in 1852, Mr. Parish went to Moulmein, in Itanna, 
where he remained until 1878. He was early attracted the 
variety and beauty of the orchids, and began studying, drawing, 
and cultivating them. He also introduced a large number S 
living plants into this country. Almost from the first he was in 
correspondence with Kew, and a contributor to the Herbarium 
and Garden. When he came home in 1871 he presented a 
beautiful collection of water-colour drawings of orchids. These 
are accompanied by admirable analyses of the flowers. On Us 
return to Burma he continued to send specimens and sketches or 
tracings of his original drawings. Now, in accordance with his 
wishes, Kew possesses the whole of his original, elegant and 
accurate drawings; a most valuable addition to the existing 
collection. In conjunction with the late Dr. H. O. Reichenbaoh, 
he published descriptions of a large number of new orchids in 
the Tramadiom of the Linnean Society (vol. xxx., 1873), illus- 
trated by a number of plates from his own pencil. FUriA also 
contributed the part dealing with the orchids in Theobald’s 
Mason’s Burma (188.S), upwards of 350 species being enume- 
rated, nearly all from the province of Tenasserim, and including 72 
species of Dendrohnim. Among the many species introduced by 
him into cultivation are SarcanUhw PariHhn\ Hook. f. (BoU 
Mag, t. 5217) ; Dmdrobium nenile^ Pcirish (t. 5520), and the 
higUy curious Bolhophyllum hmnUcatum^ Parish (t. 5961). In 
1870, Sir Joseph Hooker dedicated the ninety-sixth volume of the 
Botanical Magazine to him, as a tribute to the value of his niany 
contributions to Kew, and to the plates of that publication. He 
died on October 18th, 1897, at the age of seventy-five years. 


Baotsehneider’s History of Botanioal Discoveries in Ohina.- The 
fellowiug interesting letter from an old and valued comq>ondent 
of fisw, formerly physician to the Russian Embansy in Ohlna, 
gives some account of the progress of his monuments work on 
the history of Chinese Botany, in which British botanists and 
ooUeotors have played so large a part. It also incidentally oleiits 
up the ori^ of Arundinaria niti^ the most beautiful of all 
hudy bamboos 

St. Fetembufg, May 18, 1896. 

During the preparation of my great work " Eiiiofyo/JBoiandeat 
D^coverizB in vhma^^ upon which I have been sngaMd lor a 
quarter of a osntuiy, and which will be mblished In wbMl lour 
months, I have experleiioed very muA kindness Imn Sear. 




This liberality always shown to me enoouragos me^ to appeal once 
more to yoar obligingness, for a little information w4xlcn I have 
not been able to draw from printed sources. 

In my book I do not confine myself to give a ^etch of the 
botanical discoYeries in China proper, but 1 include also in the 
scope of my researches such tributary states of China, as Manchuria, 
Mongolia, Eastern Turkestan, and Tibet. As to the latter two 
countries, 1 intend to put on record the British share of botanical 
work done in these regions, which, in recent times, have been 
frequently visited by Russian explorers. Let me first tell you 
what 1 know about the matter from printed sources. 

We read in the Report for 1871 : A very complete and 
valuable collection of Yarkand plants, the first ever made in that 
region, was presented to the Kew Gardens by Dr. Henderson.^' 
Dr. G. Henderson accompanied Forsyth in his first mission to 
Yarkand. 

Kew Report for 1875 : ** H. W. Hellew presented to Kew 208 
plants collected at Kashgar and Kashmir.*' Bellew accompanied 
Forsyth in his second mission to Kashgar. 

These two collections* probably constitute the only plants from 
Chinese Turkestan gathered by British explorers in the Kew 
Herbarium, although several British travellers have visited these 
regions in more recent time, viz. : — 

A. D. Carey and Dalgleish, 1885-87 ; in 1887, Mark Bell and 
F. E. Younghusband, the latter, in 1889, travelled also in the 
Pamirs ; Major C. Cumberland and Lieutenant Bower, 1890 
(Karakoram Pasi^ Yarkand). In the accounts these travellers 
have given of their journeys, no mention is made of collections. 

The Botanic Gardens, St. Petersburg, received the first plants 
from Chinese Turkestan from Przewalski, who travelled there in 
the summer of 1885. You have probably at Kew specimens of 
this collection, for the late Maximowicz considered Kew as of 
high importance, and was always anxious to give complete sets 
of novelties discovered by Russians. The flora of Chinese Tur- 
kestan is not very rich. I may observe that of the plants which 
go under the name of Przewalski, only those from his first and 
second journeys, respectively 1870-73 and 1876, were gathered 
and prepared by himself. During the third and fourth journeys, 
the botanical collections were made by Roborovski, his able 
assistant, who also during Pevtsov's expedition to Tibet, 1889-90, 
was in charge of the botanical department. He oolleoted in 
various parts of the tableland of Eastern Turkestan and on the 
Kuen-lun Range, which he crossed in several places to theplateau ^ 
of Tibet. From this exp^ition, Roborovski brought Aome and , 
handed over to our Botanic Garden 7^) numbers- of {dants or 
700 speotes. Only a few novelties have been deseribed by the 
late Director Batalin and by Mr. Winkler. 

Boborovdd's last expedition, 1893^9$, Turfan, Nan-shan, Amdo ^ 
restdted In 1,800 species of plants, not yet examined. 


* Bntasoa's ttati wm wwiktd ap in Hi 
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As to th« botenio^ (ixplomtion of Tibet by Britirii tranlMii 
I take the weetem limits of Tibet in a geographical (orogfapUcal) 
sense and as they are marked on English maps, and do not &ol«de 
Ladak and Little Tibet. It does not seem that the Brothers 
Sohlagintweit, who from 1854-^58 explored the Western Provinoes 
of India, also visited Tibet. 

In the introduction to Hooker & Thomson's Flttra IndicOf 1855, 
it is stated that the French traveller Jacquemont, who botuiaed 
in the N. W. Himala^^a, visited Tibet, and that Strachey and 
Winterbottom, in 1848, travelled there. They made an ezonrsion 
to the lakes, which are the sources of the Indus, as is reported in 
Hooker'^s Kew Journ. Boi. vi. (1854) 348. Mr. Lance is stated to . 
have collected plants in Kashmir and Tibet. His collection laas 
communicated through Edgeworth. This is about all I know. 
But these collections were all made on the western border of the 
Tibetan plateau, and it seems to me that to Lieut. Bower belongs 
the credit of being the first European traveller who traversM 
Western Tibet, and that Dr. Thorold first collected plants in 
these regions. 

I have, of course, seen all the interesting papers regarding 
recent British explorers in Tibet,— Pratt, Thorold, Littledale, 
Rockhill, Wellby, Malcolm, Deasy, Pike, Hobson, etc. 

As Mr. Franchet reports in Bulh Mus. Nat I. (1895) 191, 

the Museum at Pans received a collection of plants gathered by 
the unfortunate French traveller Dutreuil de RMns on the 
western border of Tibet near Lake Pang-kong, and on the rofd 
leading from the l^e to Keria and Aksay in Eastern Turkestan. 
Lake ^ng-kong was probably visited earlier by British oolleotoni 
(Btraohey, Winterbottom). 

Let me notice here that Dutreuil de Rhine sent his first botanical 
collection made in Chinese Turkestan to General Korolkov, 
Governor of Ferghana, the well-known promoter of natural 
science in Turkestan, who forwarded the plants to the Botanic 
Garden, Bt. Petersburg. From this collection Mr. Winkler 
describe in Acta HarH Petrop. Xlll. (1894) 245, a novelty : 
Saus9urea ambJyophylla. 

Ton will be interested to know that Mr. Korjinski has taken 
upon himself to complete the Flora Motigoltca commenced by 
tuuumowica. He is one of the three Chief Botanists or 
AssiatantB of the Director of the Botanic Garden, and holds the 
post formerly occupied by Haximowics. He Is a very able 
aystemalso botanist. 

The Botanic Garden is now in possession of a vast ooUeotkni ^ 
plants mads in NorUiem Mongolia during the summers from 18B 
to 1897, by Mrs. Elizabeth Elementi. This sealous and energstto 
lady accompanied her hnaband, Hr. D. A. Elements, Seoratasp^af 
the Baat Siberian Branch of the Imp. Geogt^di. Bon (now Koip tg 
of the Ethnological Hnaeom of the Academy), who tnavellad ha 
•sairdh of atone asonnxnonts with inamiptloni of the anobmt 
w^ttvod in these regkms more than a thonsand yams agOk. Tim 
ods^Elmimntiase now about to start for aselentifloo a ped U lpn 
to Tnrfmi.1 

Mr. Updd,aynitn8 Bumlon botanlet cf great iMmiaa, la lapar 



Keeper of the Herbarium of the Botanic Gardenia poflt preTiottaly 
for many years occupied by Mr. 0. Winkler. He 'will oontinue 
Maximowicz's Flora Tangutica and work up the Tibetan plants 
of the Herbarium (Przew^ski, Roborovski, Potanin). 

Mr. C. Winkler, an experienced systematic botanist, a specialist 
for Oompositee, whose name you have frequently met with in the 
Acta Horii PetropolHantj is now Chief Botanist. It is his 
duty to determine the plants cultivated in the garden and the 
hot-houses. 

In the Kcw BuUeth} (1896, p. 20) there is the description of a 
new Chinese bamboo, .4 r and maria niiida^ Mitford. It is reported 
to have been raised in England from seeds gathered by Potanin 
in N. Szechiian and sent to the Botanic Ga^en, St. Petersburg. 
The plant has not been cultivated at St. Petersburg, nor are there 
herbarium specimens from Potanin. There is only one specimen 
from Dr. A. Henry's collection, communicated by Kew. I asked 
Potanin about this bamboo. He has no recollection of having 
gathered bamboo seeds, but Mr. M. Berezovski, who belonged to 
both of Potanin's expeditions to S.W. China, respectively 1884-86 
and 1892-95 — he did not travel with the expedition, but explored 
independently — when 1 spoke to him about it, told me that 
the bamboo in question may have been raised from seeds he 
had sent to St. Petersburg in 1886. In that year he spent the 
summer in a village near Tiin Chiing, in South Kansu (see 
my map of China, 34° N. lat., about 104° 25' E. long), and it 
happened that the bamboos all round in the country flowered. 
Berezovski says this species, of the thickness of a Anger 
and more, and about 20 feet high, is very common there, 
and the Chinese use it for many domestic purposes. The> 
reported that the bamboo flowers only once in 100 years, and that 
old men remember having heard from their grandfathers that it 
flowered and seeded. Berezovski tells me that, after the flowering 
had finished, it seeded abundantly. The soil everywhere was 
thickly covered with these seeds, which the natives eagerly 
collected for food. Berezovski found a porridge or bread pre- 
pared of bamboo-seed meal very palatable. The seeds attracted 
many birds, and Berezovski acquired several rare specimens for 
his ornithological collection, .^^r seeding, all the plants died, 
and even the roots. Thus, the people had to wait several years 
for new bamboos shooting up the seeds. Berezovdci then 
sent a considerable quantity of these bamboo seeds to Bt. Peters- 
burg. He does not know what has become of them. I have 
not been able to make out whether these or other bamboo seeds 
have been forwarded to Kew. Maximowicz, Ragel, the dhief 
gardener Ender, who knew about them, all are de^. I enclose 
a sample of the bamboo seeds collected m 1886. by BerezoviU. 
Do they agree with Henry’s herbarium specimens, which are in 
fruit as fv as I remember ? Perhaps he collected them in the 
same year, 1886. 

Mr. Berezovdci is a clever and intelligent naturalist and* 
traveller. Birds are his specialty, but he has also made very 
interesting collections of plants and seeds during his two exploring 
Journeys in B. Kansu and North Bzechthan, 1884-86, and 189245 
respectively, which have not yet been worked up. < 
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A new expedition to Tibet is in prepsintlon. It will be heeded 
by lieatenant KosIot, who acoompa^ed Boborovsld in his leet 
journey. 

Hoping that yon will generously pardon me for trespassiBg on 
your kindness. 

I remain, etc., 

(Signed) E. BnnTSOHNBIDBB. 


Lonicera hildebrandiana.— This large-flowered honeysuckle was 
discovered in Upper Burma, in 1878, by General Sir Henry 
Collett, K.C.B., F.L.S., and described in the Journal of the 
Linnean Society (Vol. XXYIII., p. 664) as ** a conspicuous shrttb, 
with large, dark, glossy leaves and fine crimson flowers seven inches 
long, and is by far the largest of any known species of honey- 
suckle.” Seeds of it were kindly forwarded to Kew, in 1894, by 
Mr. A. H. Hildebrand, C.I.E., Superintendent and Political Officer 
of the Southern Shan States, after whom the plant is named, and 
plants raised from them were liberally distributed. It proved too 
tender for cultivation in the open air at Kew ; on the other hand, 
it has grown vigorously under greenhouse treatment, but has not 
yet flowered. Mr. F. W. Moore, the able Keeper of the Hoyal 
Botanic Gardens, Glasnevin, has, however, been more successful, 
flowers having ^en produced there in August last on a plant 
grown in a sunny, airy position in a greenhouse. The example 
forwarded to Kew by Mr, Moore bore two-flowered axillary 
racemes, with flowers six inches long, and of a bright, ^Iden 
colour — not crimson, as stated in the note quoted above. Writing 
from Burma in April last year, Mr. Hildebrand said : I am sorry 
that you are unable to flower the large honeysuckle and rose 
{Ho&a gigantpu). The former is a sight to behold just now in my 
guden, and strikes the densest in horticultural matters with 
astonishment. It is a mass of flowers, white when they open, 
and of a lovely gold when far spent. It flowers on last year's 
wood. Water at the roots is what both rose and honeysuckle 
require.” 


The oldest India-rubber Plantation in the World.^he following 
is an extract from the Indian Forester (vol.xxiv.,pp. 160-<161) 

nie oldest caoutchouc plantation in the world is perhaps one 
existing in the west of Java, in the movince of Kranong. A 
former proprietor of the Pamanockan Tjiaasiin Estate, which Is 
the bigg^ private property in Java, containing 540,000 Dutch oefns, 
had most of his land under coffee until 1872. Finding tl|e 
cultivation of this plant was no longer lucrative, he planted settae 
of the land up with Fkm Blaatica. The coffee plantations hid 
already been more or leas cleared of forest grovHh^ so thsft the 
j^titg of FVmif doBUoa cost leas than thirty shillings per hese» 
soil of these eoffee gardens had become ua eiesi fee other 
agrtoultmel pnnKNms i and, had not Fkm elasUca beeir pHmteil 
ip time, would only have become covered with poor Ignpd 



growth. The tnooB were plaated yards apart, w *72 treefi to 
the acre. The area planted was 72^ aores, oontaitidDg 5,200 stems* 
The trees were first tapped when the plantation was 14 years old, 
and the srield for that and the six following years was ; — 


Year. 

Ibi. 

Average oz perstem. 

Value. 





£ 


1886 

fi,512 

17 

600 


1887 

4,964 

15 

640 


1888 

1,614 

4 

166 


18U0 

8,307 

10 

360 


1 1881 

6,113 

18 

387 


181)2 1 

1 6,992 

IK 1 

266 


189-1 

.^,197 

1 

411 


1 “ 

Total 

1 

30,689 

Average per year per 
stem, 6 OBI 

£2,719 



724 acres thus, it is said, yielded in Beven years a surplus of 
£2,712, or per acre per annum, £5 8s. The yield was 71 lbs. per 
acre per annum during this period. During the 23 years from 
the establishment of the plantation in 1872 till 1875 the net yield 
per acre per annum amounted to £1 12s. lOd. 

A. H. Bbrkhoitt. 

Late Conservator of Java Forests. 

Wageningen, Holland, 

Gth January, 1898. 


Isparto {Stipa tenacissimaj L.). — Mr, T. S. Jago, Consul-Oeneral 
in Tripoli, gives the following account [^. 0, Anvual^ No. 2125, 
pp. 11 and 12] of the commerce in this material : — 

Happily, in times of great necessity, an article growing wild 
hi the country rescues the native Arab from starvation. 1 refer 
to halfa, or esparto fibre. The year 1868 saw the first exportation of 
this article mm Tripoli. It grows wild all along the coast, from 
a little west of Tripoli to Ehoms and Zleiten to the east, and 
inland to a distance of from two to five days’ camel nukrch. It 
all goes to England for paper-making purposes. That near the 
coast has long been eradicated by over-plucking in the early days, 
when the fibre fetched £12 per ton in the English market, now 
reduced to £8. Tn 1880, hand-presses gave way to hydiaulie 
measea, causing a saving in bulk, and freight ,of^ 50 per cent, 
baring the last 10 years the average yearly export ham been 
46,019 tons, cd the value of £128,320. Last year 
87,200 tons, valued at £74,400, wen exported, ahowing tna 
deoieaoing value of the article, consequent on the large use of 
Wpod-pnlp in the manufacture of papier. 

^^Tke fibre attaina maturity after three yean’ growth, under 
which age it ia Uaalesa to the paper-midier, throat took of the 
woessaiy stiwgih. No diaoriiuiBatton ia exeroisad by tfag Anpdb 



b rt wwt BMtare tad imaiatiiie flbi»,tna tt it tppwaa laaifdWK 
of aatnnl reprodootion it hat entlMly ditqnP*^ trom fbttt 
ditbiott aetr th« aet, wh«e It tonneriy grew ttaondtady, nnnwt 
tating Ita being tonight for farther ueld among the hills tad 
wateTOOnreeB, two to fire days’ jonmey from the coast 

« This latter circumstance, coupled with the natural lasiness of 
the Arab, in seeking to increase the weight of his load with the 
least possible toil to himself by plucking weighty and mature fibre, 
may probably delay the tot^ extinction of the plant for some 
years to come. In the Algerian proTinces, notably Oran, large 
plains formerly densely covered with the fibre, are now entiMy 
denuded, and not a plant left, owing to the ignorance and thought* 
lessness of the labourers. 

" Despite the very little remuneration now offered by present 
prices to the peasantry, coupled with the long distance, whence 
it has now to be brought to a seaport, quantities have little 
diminished, showing the pecuniary assistance it affords to the 
peasantry when the cereal crops fail, through insufficient rainfall.” 

The following information respecting esparto in this country 
is taken from the Cantor Lectures on '‘Oommerciid Fibres," 
delivered in 1895, before the Society of Aits. The figures are 
brought down to July 15 of this year : — 

• ” The extensive nee of esparto for paper-making is greatly due 

to the exertions of the late Mr. T. Boutledge. He commenced 
with a few tons at the Eyusham mills, about 40 years ago. It is 
of interest to note that the paper for the number of the Jcumal 
of the Society of Arte for November 28, 1856, was made of it. The 
use of esparto extended very gradually. The annual value has, 
however, of late reached nearly a million sterling. The United 
Kingdom has, hitherto, monopolised the supply. The imports 
for the last thirty years have been as follows 


1861 

1870 

1880 

1890 

1898 


891 tons. 
89,156 „ 
191,229 „ 
217,078 „ 
204,257 „ 


The highest imports were in 1888, when tiiey reached 248*836 
tons. Knm 1890 they have somewhat declined. 

^ Vhere is apparently a disposition, except in Scotland, to give 
np the nas of esparto in favour of the cheaper and inferior woo^ 
pulps. The fines in esporto are easily wsolved and Ueabhad. 
An authority on paper-making writes ; — ^*They felt readily, and 
yield an excellent pulp, which is employed alone or mixed wifA 
mgi, wood-palm or straw. They fumidi a paper pUant, reristart, 
teaniporeitt* and of great purity ; thidcer than other papeta of 
saose weii^and Conning a good printing and writiag rnlttstsms* 
The ftHing away in the nse of eqparto for poper-maldiig and im 
snb s Ut ntio n of dhsap papan>pnlns must therefore, bo rsgaidsd an 
Uhely to lowar Hw finality ef Engiiih-inade pigMr,** 

The follewlat TaUe will show the comparattre orinn nl 
sopoirto in UVS and 1898 respective. The gnat fiaiMtif ilt 
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prioM of late yean IsMae, as Boggested, to the^oompetiUon of 
ivood-polp. The figures are oompiled from the oireulara iaaued 
1^ MeBBTB. Ide ft Christie, 72, Mark Lane, E.O. : — 


Source and Quality. 

Average Price per Ton. 

1878. 

1898. 




t t. i. 

£ r. A 

Bpanish, fine to best 

••• 


lU S 0 

r> 16 0 

„ fair to good 

•• ••• •• 

... 

10 0 0 

5 0 0 

Algerian— 





Oran, fint quality ... 

••• ••• ••• 

... 

7 10 0 

3 6 8 

fair to good .. 

.. .. ... 

... 

7 0 0 

3 0 0 

Tripoli, hand-picked 


AS* 

6 10 0 

3 1 3 

fair average 



••• 

6 0 0 

2 16 3 


Messrs. Ide & Chribtie furnish the following additional 
particxilara : — 

** Total imports into the United Kingdom of esparto and other 
vegetable fibre for making paper, viz. : - 



1896. 

1897 

1898. 

Month ended 30th June 

Six montha ended 80th June 

Importation for twelve monthe ending June 

Tons. 

17,952 

103,7(17 

200,806 

Tons 

18,268 

110,977 

194,549 

Tons. 
15,512 
no 655 
204,257 


^ These statistics are the best evidence of the undiminished 
hold which esparto maintains on the estimation of British paper- 
makers, and, when read in conjunction with the enormous weight 
of the wood-pulp imports, testify to the remarkable expansion of 
the paper-making industry of this kingdom in recent years.'* 
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DCXZXI.-4}nHH0SIS OF PBUNITB JAFONICA, 
THUNB. 

{With Plati.) 

Daring the past two years a considerable nnmber of examples 
of the beautiful flowenng shrub, Ptunua japonua, Thunb., 
growing in Kew Gardens, have been killed or much disfigured by 
a parasitic fongos belonging to the genus Clado'tpnrvum. 

The disease is first indicated by the appearance of tear-like 
drops of almost colourloss gum on Gie branches. These drops are 
sometimes solitary, in other instances numerous and more or leas 
crowded. 

The drops continue to increase in size for some time, often 
forming masses varying in size from a marble to that of a 
walnut, and when two or more originally distinct drops coalesce 
the resulting mass usually becomes irregularly nodulose and 
contorted. 

Daring damp or rainy weather the masses of gum are quite soft 
and gelatinous, with just sufficient consistency to hold together, 
or sometimes during a heavy rain drip away by degrees. In very 
dry, warm weather the mnaa dirinks very considerably in siM and 
becomes homy, expanding again when moistened. 

As previously stated the mass of gum is almost oolourlen at 
first, becoming steel-grey as it increases in size, and finally black. 
The black colour is however confined to a surface layer, the 
central portion remahUng colourless. This is most evident on 
outth^r through a masq.mt has been hardened in spirit. 

In the end these outflows of gum are always washed to the 
ground by rain, where they eventually dissolve and disappear. 

ms— 187S— IS/W WtSB Das 29 
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When the black masees are removed irregular canker-like 
wounds, sometimes extending to the pith, are present on the 
branches ; if such wounds are numerous, and occur on different 
aides, the branch dies at once ; whereas if the wounds are confined 
to one side of the branch, most frequently the under side, it may 
continue a feeble existence until the following season, when it 
almost invariably succumbs, owing to the formation of new disease 
spots. 

The fungus is a wound-parasite gaining access to the living 
tissues through small wounds in the bark, broken branchlets, 4 nd 
more especially at those points where leaf-buds or flower-buds 
have been broken off, and as birds remove these buds rather freely, 
probably in searching for insect larvas, the opportunity for infection 
is ample. 

The following account of tho life-history of the fungus is 
founded on observance of the sequence of development and 
microscopic examination of material resulting from artificial 
inoculation of previously healthy specimens. 

Whether inoculation is effected by means of spores or conidia, 
the first product is invariably a Cladoyforium, which morpho- 
logically appears to be in exact accordance witli the ubiquitous 
species, C. f/dphyllum, Fries, although physiologically, the two 
are widely separated ; neither am I aware that any known species 
of Cladmpovinm has been described capable of promoting the 
disease known as gummosis. as is the case with the form under 
consideration. 

Inoculation was effected by placing spores m a small wound 
made in the bark, or on the surface of the wound caused by 
breaking off a leaf-bud. Oiled silk was immediately tied round 
the branch at the points inoculated, and allowed to remain for 
ten days, as a preventive against complications that might 
possibly have arisen from undesired inoculation by foreign, 
floating spores. 

The fasciculate sporophores appeared at the points of inocn- 
lation at periods varying from sixteen to twenty days after infection 
took place, and remained for about another fortnight, all the while 
prodnoing spores, after which they gradually disappeared ; their 
position becoming occupied by a small drop of gum. 

If a section is taken through a disease spot at this stage, it will 
be seen that the hyaline, slender, septate, and much branched 
mycelium has extended to a distance of about 2 mm. on all sides, 
from the point of infection, and has also passed down to the 
cambium. Towards the centre of the diseased spot the tissue is 
completely disintegrated, the transformed material oozing to the 
Burftuse as the drojp of gum already alluded to. Towards the 
periphery of the infested portion of tissue, the slender hyphsa can 
be seen in the cells, having perforated the wall, probably bw 
means of a ferment secreted by the tips of the hyphie. There is 
very little discolouration of the tissue, just a tinge of brown fir 
the contents of oells recently attacked. 

Retnmix^ to the small drop of exuded gum-^the increase in 
size of which may be taken as an index of the activity 6f the 



323 

hyphee of the fangne in disintegrating and oonTerting into a 
gummy substance the tissues of the hoBt<^whioh usually reteiiiB 
a more or less spherical form and a hyaline or very pale amber 
colour until about the size of a pea, when it becomes tinged with 
grey on the surface. If a globule at this stage of development is 
hardened in spirit, and afterwards examined in section, its 
substonce will be seen to be permeated by innumerable, slender, 
hyaline, septate hyphaa, agreeing in all essentials with the hyphie 
of the fungus present in the tissues of the host. These are in 
reality an extension of the hyphso of the parasite into the external 
mass of gum f<>r the purpose of pro< hieing seeoiidarv reproductive 
bodies. 

The hyphsB radiate from the base of the globule of gum, and 
continue to grow until within a very short distance from its 
periphery, but never protrude beyond the matrix. 

At the stage indicated, the gre> tinge observable on the surface 
of the mass of gum is due to the formation of larger, thick- walled 
cells, arranged in a moiiiliform manner, and of a pale smoky-grey 
colour, at the tips of those branches of bypha* situated nearest the 
outside of the gum matrix. 

The mass of extruded gum continueh to increase in size, and 
the included hyphae keep pace with this extension, always keeping 
just within the circumference. At the same time the terminal 
moniliform strings increase in number, size, and depth of colour, 
imparting to the mass of gum the black colour indicating what 
may be termed the period of maturity. 

If during the period of formation of the mass of gum, the 
weather has been continuously moist, the Included hypluB radiate 
in comparatively straight lines from base to circumference of the 
mass. On the other hand, if, after a period of damp weather, the 
mass of gum loses its moisture and contracts, owing to heat, the 
hyphu assume a spiral or cork-screw form as me mean^ of 
accommodating themselves to the altered conditions, and when 
the mass again expands after being moistened, the coils of hyphas 
do not unfold, the tips resuming growth in a straight line so 
long as conditions are favourable for so doing ; consequently 
when during the formation of a gum-mass, spells of rain and 
dry hot weather have alternated, this is indicated by the 
alternation of spiral and straight zones of hyphe in its interior. 

If, after hardening in spirit, a section of a black mass of gum is 
eiaiuined, the inter^ portion is seen to be crowded with delicate 
hyaline hyphaa, all trending towards the oiroumference, as already 
expbdnedi and possessing no feature of special interest, but as we 
approach the periphery of Uie masa, these slender hyphaa become 
tinged with grey, and gradually widen out into the stringa of daik- 
colonred, thick-walled cells previoualy mentioned. 

These terminal chains of dark cells are very irregular in 
straotur6| sometimes consisting of strings of elliptic or sausage- 
riuuped cells, much oonstrieted at the septa, frequently tnandicd, 
ana bearing at the Up of each brandi, sometimes alao intercalary, 
very large, anbglobose, thlok-walled cells. Othw strings conalBt 
of laige quadnte or irregularly angular cells, which at times 
ooaiesee to form solid Tninarn of tissue resembling mioro-selerotip. 

1249 A 2 
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A black in ft fl p of gum that had been collected and allowed to 
dry and contract for aeveral days, was then hardened in spirit, 
and on examination it was fonnd that most of the large cells 
described above had germinated, and produced innumerable very 
minute hyaline spornles, many of which were reproducing 
themselves by a process of budding, Tontln- or Sticcharomyces- 
&8hion. 

After this discovery another mass of black gum was collected 
and allowed to become perfectly dry and horny. After remain- 
ing in this dry condition for several weeks, a portion of the 
material was examined, and the same process of germination and 
reproduction of spornles by gemmation was seen to have occurred. 
After another interval of some weeks, during which the material 
remained perfectly dry, a fragment was placed in a hanging drop 
of sterilized water, and reproduction of spornles by gemmation 
was soon as active as if the process had never been interrupted, 
the matrix of gum presumably serving as nutrient material. 

Germination of the large brown cells, and continued repro- 
duction of the eporules by gemmation in a dense matrix of gum 
comparatively devoid of air, suggested the idea that under certain 
conditions the fungus could exist as an anaerobic organism. For 
the purpose of testing the validity of this idea, two flasks of 
nutritive solution, consisting of thoroughly sterilised colourless 
masses of the gum exuded during the early stage of the disease 
and dissolved in water, wore prepared according to Kitasato’s 
method, which practically consists in excluding the air by 
a layer of paramti poured on the surface of the nutrient 
solution. 

Seven days after inoculation the contents of the flasks were 
turbid, and microscopic examination showed this turbidity to be 
due to the presence of myriads of spornles, mostly arranged in 
chains of two to four cells. 

When removed to hanging drops of the same nutrient solution 
those anaerobic s])orules refused to grow, and inoculations of the 
host plant with them produced no sign of the disease. 

Grown in hanging drops or in flasks as aerobic organisms, the 
large brown cells gave origin to a very stout, hyaline mycelium 
composed of two to four cells, constricted at the septa. When 
full grown, these hyaline cells give origin from every portion of 
their surfa^, but most abundantly near the septa, to numerous 
small elliptical spornles, which generally form chains consisting 
of two or three cells by acropetal growth. The sporules soon fall 
away from the parent mycelium, and continue to reproduce 
themselves by gemmation, soon rendering the nutrient solution 
turbid by their immense numbers. 

The product of germination just described corresponds to what 
has been described as Drmatium pullalms^ well known as a 
phase in the life-cycle of CUtdospormm, 

The Dmatium spornles or conidia readily produce the disease 
when placed on a wounded surface of the host. 

Fragments of the sporophores of when placed in 

water, also sdve origin to the DemcUiim form of reproduction. 
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Preventive Mbaburbb. 

The disease, which spreads rapidly, was checked by spraying 
with a solution of potassium sulphide. 

Diseased branches should be removed, as the mycelium is 
probably perennial hi the tissues, and would consequently give 
origin to the disease the following season. 

Quicklime should be placed on the soil under diseased plants 
for the purpose of destroying the spornles produced from the 
fallen masses of gum. 


I^UMMARY. 

Gummosis of Prnum japonica^ Thunb., is caused by a species 
CMmporium^ morphologically indistinguishable from Vla/dm- 
jn^riuni epiphylliun. 

The masses of extruded gum are permeated with the hyphsB of 
the Glfidmporiumi which bear large, thick- walled, dark brown 
cells, or masses of cells resembling micro-sclerotia at their tips, 
situated just within the periphery of the mass of gum, and 
imparting to it a black colour. 

These laige cells and micro-sclerotia, when caused to germinate 
in the absence of air, give origin to myriads of very minute 
sporules, which reproduce themselves by gemmation ; under 
these conditions hyphsa are !iot formed. 

Grown in a nutrient solution in the presence of air, the 
form of reproduction cmce known as D^rnntium pulhilann is 
produced. 

Inoculation with the Domatmm sporules produces the disease. 
No results were obtained from infections with the sporules of the 
anaerobic condition. 

Bacteria were entirely absent from the masses of gum during 
every phase of development. 


Dbbcription of thb Fiourbb. 

Fig. 1. Portion of a branch of Pruna» japomUca^ Thunb., 
bearing two masses of gum ; nat. sise. 

„ 2. Cladosponum-torm of fruit ; x 400. 

„ 3. Section of a portion of the periphery of a black gum* 
mass, showing the hyphss of the Cladtuipuritm / x 80* 

„ 4. Dark coloured tips of hypho) from the periphery 
of a gum-maas, bearing hurge, thick-wall^ brown 
cells ; X 400. 

„ 5. Large thick-walled, brown cells germinating in a nutrimt 
solution in the absence of air, and prraudng ysaat- 
like cells, which reproduce themselves by genmimm ) 
X 400. 

„ 6. Stray ceils which are emitting a germ-tube, seen in the 
material described in 5. 
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Fig. 7. Micro-sclerJtU gertuinating under conditioue Bimllar to 
those described under 5, and producing similar 
sporules; x 400. 

8. Large brown, thick-walled cells germinating in a 
nutrient solution with free access of air, and producing 
the form of fruit known as Dematium pullulans; 
X m. 

M 0. Sporuleb of the Dmatnnn increasing by gemmation ; 
X 400. 

„ 10. Fragments of sporophores of Ulcufospomnn producing a 
slender form of Deynatmm ptiUiilans ; x 400. 

11. A form of JManvsjmrmyH often appearing on old 
canker-spots caused by the Claflmjnuuum. No 
genetic connection between the two could be 
established ; x 400. 

,, 13. Spore of the Miwro^porium germinating ; x 750. 

a. MASSES. 


BGZZXII.-THE ADVANCES MADE IN AGBI- 
CULTUBAL GHEMI8TBT DUBING THE LAST 
TWENTY-FIVE TEABB. 

An important address has been recently delivered by Professor 
Mabrcker, of Halle, to the German Chemical Society (Bey\ 1897, 
p. 464), summarising the advances which have boon made in 
agricultural chemistry during the last tweniy-five years. Professor 
Maercker pointed out that the term Agricultural Chemistry meant 
more at the present lime than the mere application of chemistry 
to a^culture, as shown b> the fact that the agricultural chemist, 
in his efforts to assist the farmer, was often more concerned with 
the biological sciences than with chemistry ; while, in addition to 
his purely scientific work, he was required to t^e account of 
economic questions of the day possessing special interest to agri- 
culturists. The following account of the most important parts of 
the address is given under the following heads : — 1. Plant-food ; 

, II. Soils and Manures ; 111. Artificial Selection. It is repro- 
duced here by the kind permission of the Editor of the Imperial 
Inatitute Jmmal, 


I. Plabt-food. 

In supplying nourishment to plants we muet ,know what 
substances are necessary, and in what form and quantity they 
should be provided. Little progress was made in our knowledge 
of the subject till the quite recent introduction of the method of 
water-cultures of Sacl^ Enoop, and Nobbe and the method of 
sand^ottltares of HellrieTOl permitted of the conduct of experi- 
ments in pure media, and thus rendered it possible to ascertain 
not only what suhstances are essentiarfor plant life, but also.the 
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port played by ^achsubBtance in the plant cell. Thnsweknownovr 
that phosphoric acid is essential for the formation of nitrogenoas 
Bubstmces in the plant, because the albumens, which are of 
fundamental importance in the transformations of substances in 
plimts, result from an intermediate phosphoric acid compound, as 
is indicated by the regular occurrence of lecythin in protoplasm. 
Again, iron is an essential constituent of chlorophyll and sulphur 
of albumen, and hence must be supplied to plants. The true 
function of calcium was for long doubtful ; its action is now 
known to be of a medicinal character, since it serves to neutralise 
the poisonous oxalic acid, which is always an intermediate 
product of the oxidation of the carbohydrates. It was formerly 
thought that calcium fulfilled some important function in the 
leaves, being chiefly found in the foliage of plants. Since, how- 
ever, the leaves are also the chief seat of the oxalic acid, this 
distrii)utioii of the calcium is easily explained. 

The part played by potassium has only within the last three 
years been explained by Hellriegel, who, by exact experiments 
with beet-root showed that the amount of sugar in the beet 
stands in close relation to the amount of potassium provided for 
the plant. P. Wtigner has made the interesting observation that 
the potassium may be partly replaced by sodium. 

'rbe exact value of magnesium to plants is noi yet well under- 
, stood, but it appears to be of importance in the formation of the 
nitn>genou& substances of seeds, as in these considerable quantities 
of magnesium phosphate (»ccur. 

Nitrogen is an indispensable plant-food, for it is an essential 
constituent of albumen. 


In addition to the quantities ol mineral substances required by 
plants to enable them to exhibit a healthy growth, further 
quantities are found to be essential to satisfy what has been 
termed, though not very aptly, the “ nuneral-hunger ” of the plant. 
This is best explained by an example. E. Wolff found that for 
the production of 100 parts of oat-plant (dried), *5 pa^ of 
phosphoric acid were necessary, when tlie remaining mineral 
substances were sup]died in excess to the plant. By other similar 
experiments he showed that the following quantities of mineral 
substances were necessary for the production of 100 parts of 
oat-plant : — 


Phosphoric acid 
PotaA ... 
Lime 


Magne 
Sulphuric acid ... 


50 parts 
80 „ 

25 „ 

20 


n 

)» 


1*95 ptMi. 


A total of 1*9S pirta of minenl Babstaocea ia therefore tuee»$ary 
in the oate of the oat>plant. However, there ia no a«t>plantln 
nntiin which contalna ao little aa 1*95 j^r cent. The mininraw 
U'&per oent. 13te lUfferenoa, 1‘0& per cent, ia the mea anr e of 
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** mineral-himger of the plant, and represents the mineral sub- 
stance which does not perform any special f unctiop. This excess 
of mineral substance may be supplied in the form of some 
indifferent substance, such as silica. The observation is of 
considerable interest to the farmer, for it shows that it is not 
economical to manure crops with pure substances. 


11. Soils and MANURSb. 

Having ascertained in general what substances are necessary as 
plant-food, the agricultural chemist has next to apply this general 
information to the manuring of soils which are more or less 
deficient in certain ingredients. It has been found, unfortunately, 
*that the chemical analysis of a soil is of little use as a guide 
unless accompanied by what may be termed a ‘‘mechanical 
analysis,” by which is meant chiefiy a determination of the 
amount of finely-divided constituents present in the soil. It is 
only the finely-divided earth which presents a sufficiently large 
surface for the exercise of the solvent action of the water and its 
dissolved carbonic acid. There is one case, however, in which 
chemical analysis alone is of the greatest importance, viz. : when 
only traces of some necessary element are present in a soil. Here 
there is no question of the need for a manure containing this 
substance. 

If, on the other hand, large quantities of an element are present, 
it does not follow that there is a sufficiency in the soil even when 
the latter is in a satisfactory state of division, for the substance 
in question may be present in an insoluble or refractory form. 
This is commonly the case with nitrogen, which exists in the soil 
chiefiy in the form of a mixture of indefinite nitrogenous sub 
stances known as huniutf^ or mould. Those substances sometimes 
easily give up their nitrogen to plants, but in other cases are very 
refractory. The uncertainty as to their action is indeed so great 
that certain peaty soils are known which consist almost entirely 
of humus, but contain, nevertheless, an insufficiency of available 
nitrogen. 

Phosphoric ucid affords another illustration. The soluble 
phosphoric acid of the manure is absorbed by the soil as dicalcic 
^osphate, which is comparatively easily soluble in the soil-water. 
With time, however, it may change in the soil to the insoluble 
tricalcium phosphate, or even to iron or aluminium phosphates, 
which are still lees soluble. 

In the case of calcium, chemical analysis has been found to be 
of considerable service in determining w^t manuring is required, 
since calcium is chiefiy valuable in the form of carbonate or 
humate, and these are easily estimated in the soil. 

Since then the direct method of soil-analysie i^ an insufficient 

S uide to manuring, it is fortunate that chemists have been able to 
evelop successfully an indirect method. This is the culHvaHm 
vieihoa^ by which plants are allowed to grow in the soil under, 
ezamiimtlon, after taking care to provide a sufficiency of bU 
plant-food stuffs except the one, s.p., phosphoric aci^ whose 
presence in available form is being tested. The plants are then 



analysed, and the results compared with the analyses of the same 
plants groi^n on soils provided with all the necessarr plant-food 
stufPs. As an important result of the method it has been found 
that different plants take up very different quantities of the same 
mineral substances. On this is largely based the system of 
rotation of crops, where the second crop is so chosen that it chiefly 
removes the ingredients of the soil which have been left by the 
preceding crop. 

With the aid of the cultivation method it has also been possible 
to draw up the following table which represents the relative 
values of the different nitrogen compounds for plant-food. 

Nitrogen of Saltpetre 100 

„ Ammonia . ... 85-90 

,, „ Albumen .. .. 60 

This table may be made use of in determining the nitrogen value 
of a manure. 

The cultivation method may l>e used for testing the value of 
manures of all kinds. Thus it was by a few cultivation experi- 
ments that Wagner in Darmstadt first showed the very great value 
for agricultural purposes of the “Thomas” Slag, produced as a 
bye-product in the manufacturi' of iron by the basic process of 
Thomas (Hlchrist. The million tons of phosphate meal annually 
produced in (lermany is now wholly utilised by the agriculturist, 
and its preparation for the &rmer has become an important 
offshoot of the iron industry. 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry. 

Bpeakiug generally, ihe method gives us complete control over 
the fertility of a soil hi so for as this de|»endB on manuring. One 
consequence of this has been that our views as to the value of 
agricultural land have completely changed, for whereas formerly 
sandy soils were generally considered poor, they are now, by 
means of a system of intelligently directed manuring, made to 
give yields which are scarcely inferior to those of the best soils. 
The i^et-BUgar industry, which formerly could only be conducted 
in the best soils, has now been extended with marked success to 
sandy soils. 


III. Abtificul Bblbotion. 

It might seem that with a perfect knowledge of the manuring 
of plants, the need for further investigation would cease, for 
when we have learned exactly what each plant requires to attain 
its highest development, we have reached a certain limit. The 
supply of excessive nourishment is a disadvantage, and only 
tends to produce sick plants. 

There still remains, however, a method by which the fertility 
of plants may be increased far beyond the limit which natuze 
appears to have fixed. This ia the method of artificial seleettoa 
which has been applied in Germany on the most approved 
scientific principles. German agriculture would have long since 
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broken doMm under the BtreBS of foreign competition had it not 
been for the perfect technology of its agriculturists. %A.8 an example, 
the Bugar-beet may be quoted. This plant contained originally out 
a small amount of sugar, and could only be used as a source of 
sugar when the price of the latter was very high. With the fall 
in price came the urgent need for increasing the percentage of 
sugar in the beet-root. This was effected by utilising the fact 
that sugar-richness is hereditary, so that by selecting artificially 
the roots richest m sugar, getting seed from these, planting the 
seed, again selecting the richest roots, and so on, a race of plants 
is at length obtained in v'hich a high percentage ot sugar is 
normal.* Accordingly the producers of beet-root seed in Germany 
have erected great laboratories in which the percentage of sugar 
in the roots is carefully determined. By applying the ]>rinciple 
of artificial selection with regard also to the form and size of leaf 
and the punt} of the sap, it has been found possible to improve 
the roots from >ear to year, so that now beet-sugar can easily 
hold its own against cane-sugar, and is indeed cheaper than fiour, 
costing as it does in Germany less than a penny a pound. 

Similar success has attended the efforts to increase the ci'ops of 
different kinds of grain. The improvement in malt-barley has 
been specially marked. 

It has been found that plants winch have been highly cultivated 
by artificial selection easily lose their aociuired characters when 
they are exposed to unfavourable coiulitions of cultivation ; and 
this has led to many exact investigations, conducted for the most 
part in Germany, during the last ten years, on tho chemistry of 
plants. The most interesting of these trace the chemical history 
of nitrogen as it passes from the atmosphere to the soil, then into 
the substance of plants, and finally back into the atmosphere. 

The corresponding cycle for carbon has long been known. 

Most plants assimilate nitrogen only in the tomi of compounds. 
As, however, the total quantity of nitrogen compounds in the 
atmosphere is comparatively small, there must be some other 
source of nitrogen for plants. Now the classical researches of 
Hellriegel have shown that there is one class of plants, the 
LegumtnoHiv, or nitrogen collectors, which are able to assimilate 
elementary nitrogen and so to leave a soil in which they have been 
grown richer in nitrogen compounds. It has been found that the 
power of acting as nitrogen collectors is always associated with the 
presence of micro-oiganisms on the roots, and that the assimi- 
lation of the nitrogen is in some way not understood due to the 
micro-organisms. The recognition of the power of legumiuoas 
plants to act as nitrogen collectors is manifestly of great practical 
importance, for it shows clearly that the best rotation 'of crops 
is one in whJoh a leguminous crop is followed by one of 
nitrogen consumers, plants which cannot assimilate nitrogen 
directly. 

Leguminous plants, whether first used as fodder for animals oi 
simply left to decay in the soil, hfive Uieir albumen changed* 
in the first instsuce to amides, which under the influence of 


Bee Kmo IS97, pp. 817, 318. 
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ammonia-fermentB axe deoompoaed ivlth formation of ammoniiua- 
oarbonate. The saltpetre baoillue then converts the ammonltntt** 
carbonate (and probably also amides) into saltpetre, t. 0 ., into the 
best form of nitrogen plant-food. 

Unfortunately the whole of the nitrate thus formed is never 
available for plants, on account of the destructive action of the 
nitrate-destroying bacilli, which decompose the nitrates with 
evolution of free nitrogen, and so complete the nitrogen cycle. 

The nitrate destroyers are usually present in stable-manun*, 
and cause a deplorable loss to agriculture, amounting in (Germany 
to a sum of several million pounds annually. 

Efforts which, as Professor Maercker assured the German 
Chemical Society are likely to meet with snccess at an early date, 
are being made to avoid this loss ; and for this purpose special 
bacteriological investigations are now being conducted at many 
agricultural stations in Germany. 


DCXXXIIL— IMPROVEMENT OF BUOAB-CANE BT 
CHEMICAL SELECTION. 

The Kew Bullet m for 1894. (pp. 8&-96) contained an account 
' of the experiments made in Louisiana for the improvement of the 
sugar-cane by continued selection of ^‘seed canes,” t.e., of the canes 
used for propagation. The principle was essentially the same as 
that which has been applied to the improvement of the sugar-beet 
(see Kew Bulletin^ 1897, pp. 317, .'il8). The method has befipn 
to attract some attention in sugar-growing colonies. The following 
remarks are quoted by the Queensland Suganr Jourfia! ana 
Tropical Cultiuatar for April 15 last from Mr. McCulloch, the 
Government Inspector under the Hugar W^orks Guarantee Act 

‘^Unfortunately, the impiovement of our canes or the propagap 
tion of new varieties by means of seed 01 otherwise is a dow and 
tedious process, and we are, therefore, debarred from individually 
improving our varieties b> this means. This being so, we diould 
give careful attention to accidental variations which undoubtedly 
do occur. In most canefields a stool, or stick of cane in a stool, 
is often found having characteristics quite unlike in appearance 
to the mother plant. These are known as ‘ sports,* or accidental 
variations. Where observed these canes diould be carefully 
noted and used for future planting, keeping them in a field, or 
comer of a field, by themselves. Then, again, one can almost always 
notioe in a canefleld a few stools or sticks far and away cleaner, 
healthier, and bigger-looking than the others. These, alw, should 
be carefully noted and used for future planting. This is known 
as ‘ seed selection.* It is by such means as these, also by careCol 
and intelligent cultivation, drainage, manuring, &c., by observltig 
the adaptability of the soil to die plant, carefully recording the 
season it was pumted, the cultivation bestowed on it» the manner 
of atooling, number oi canes in a stool, that every individual cane- 
grower in Queensland can do his little ur more to better the 
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varieties of oar canes. Snch data, if intelligently kept and 
recorded, would, in the course of a very few yearly result in con- 
siderable pecuniary gain to both miller and grower. The 
propagation of varieties from seed can only be done scientifically 
under State supervision, and it is to be hoped the day is not far 
distant when ^is will be recognized in this Colony, and a well- 
equipped experiment station t^e this matter in hand. Till then 
our cane-growers must help themselves, as above suggested, never 
forgetting that what little one discovers, added to liiat which 
another does, and so on, if carefully recorded and published for 
each and every one’s benefit, will the means of securing data 
that should prove of incalculable benefit to the sugar industr} 
generally, and of material help to any experiment station which 
may be started later on. It goes without saying that the manu- 
facturer has also a duty to perform, and can aid individual 
effort on the part of cane-growers materially by encouraging the 
growth of varieties rich in sugar, by paying a higher price for 
such cane, by analysing varieties for growers free of charge, and 
by encouraging them in every possible manner.” 

Mr. Bovell and Professor d’ Albuquerque give the following 
account in their “ Report of experiments made on the experi- 
mental fields, at Dodds Reformatory” (1897, pp. 2(1-29) : — 

The experiment was made at the suggestion of Mr. Thiselton- 
Dyer, Director of the Royal Gardens, Kew, and is a repetition on 
a small scale of experiments made in the years 1890, 1892, bj 
Messrs. Thompson and Edson, at Calumet plantation, Louisiana. 
The object was to ascertain the possibility of increasing the 
average richness and purity of the juice of a given variety of 
sugar-cane, by chemical analysis of the juice from each of the 
* seed canes,* /.e., canes from which the plants are to be taken, 
and by the selection of those plants from the seed canes which 
were found by the analysis to yield the richest and purest juice. 

Accordingly, the lower half of each of a number of canes was 
crushed and the juice of each analysed, and the upper remaining 
joints of each cane, the juice of which contained more than the 
average amount of available sugar, were planted in a plot by 
themselves, and all below the average by themselves ; a plot was 
planted at the same time in the ordinary way, that is, with 
cuttings taken indiBcriminately from the ordinarily well grown 
canes. 

“ Burke canes were used for this experiment. Thirty holes of 
each of these plots were reaped, and the results are recorded in 
the tables below. 

4 

The plot of canes planted from * high ' seed cane 'yielded a 
juice of higher sucrose content and lower glucose content than the* 
plot planted from * low * seed cane. 
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Table IT. 

RfiHiiltH (\f the CrmhUig of the Oane, 


— 

167° F. 

% 

, 

a 

Lbs. per Impl 
SiIIIb ol 

Lb& per 
acre of 

Increase or decrease- 
on the Bnrke of 
availaUe sugar per 
acre. 

= Ci* 

1,5 

j| 

1 

1 

Sucrose in 
Jmce. 

Available 
sugar in jidce. 

Burke, High Plot 

.*>.00(1 

0-80 

‘J7-07 


•J0« 

7,099 

7,242 

-1- 1,516 

„ Ordinan Plo: 

4,187 

iHili 

(i?0ft 

l'5K 

•no 

6,457 

5,726 

- 

,, Low Plot 

1 

4,0r'..'i 

l»-66 

li«-72 

i*r>(i 

•114 

(i,t>()4 

5,524 

-202 


Table III. 

Cotnposition of the Juice of tJw Caitee, 


— 

Water. 

Rnrrose, 

Glnfs>se 

Ash. 

Organic 

matter. 

Burke. High Plot 

81-64 

15-2.1 

•06 

•»8 

1-79 

„ Ordinary Plot 

82-11 

M-72 

1-11 

•85 

1-71 

„ Low Plot 

82-42 

14-58 

1-07 

•48 

1-AO 


OOXXXIV.-MIBCI&LLANEOUB NOTES- 

Mb. Hhnbt Millee, sinoe 1890 Curator of the Botanic Stetion 
at Lagos, where he had done excellent aerrioe, has been appointed, 
on the recommendation of Kew, by the Secretary of State for the 
Colonies, Curator of the Botanical Station recently established in 
Tobago. 


Mb. Williak Hbeby Joheboe, who went out to the Gold 
Ooaat in January, 1898, as Acting Curator of the Botanic Station 
at AbUrl, has been confirmed in the appointment on the 
resignation of Mr. C. H. Humphries.' 
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Mr. Albbrt Edouard Pierre Gribbsek* a member of the 
Oardeninff Stall! of the Royal Gardens, has been appointed, on the 
recommendation of Kew, by the Secretary of State for India in 
Council, a Probationer Gardener for employment in the Royal 
Botanic Gardens, Calcutta. 


Sir Henry Barely, G.C.M.G., F.R.S.— Botany has 

been promoted, and Kew has greatly benefited by the action of 
many Colonial Governors, but probably none have done so much 
as the late Sir Henry Barkly, who died at his residence in South 
Kensington, on October 21st, 18i)8, at the age of oighty-three. 
Successively Governor oi British Guiana, Jamaica, Victoria, Mau- 
ritius, and the Cape of Good Hope, he had excellent opportunities 
for indulging his taste for Botaii}, and exercising his influenoe 
over (Colonial Botaui'^al Institutions. His correspondence with 
Kew goes at least as far back as 1852, when he wrote to the late 
Sir William Hooker, from Government House, Georgetown, 
British Guiana. He advises the despatch to Kew of a wardian 
case containing ferns, lycopodiums, jungormannias, and a ** new 
dwarf SobraJta,'*' The following 3 ear (1853) Sir W, Hooker 
dedicated the seventy-ninth volume of the Botaniral Mageutine 
to Sir H. Barkly, who, amidst the many arduous duties attend- 
ant upon his high oilice, has patronised and encouraged 
horticulture and botany in our colonies.^* In 1858 the late Sir 
Ferdinand Mueller dedicated a handsome genus of the Sophoreie, 
harUya syringtfoha to him. This is "a monotypic genus 
inhabiting the Brisbane river district, and is figured in Mueller^s 
Fragmenta ( 1 . t. 3). It was introduced into English gardens the 
same year, and is still cultivated at Kew ; but it grows very 
slowly, and does not ap^iear to have fiowered in this country. 
At this time he was Governor of Victoria, and his first letter from 
thence in the Kew correspondence (March, 1857) is almost 
entirely devoted to Botany and gardening. He specially mentions 
MuelleFs return from Gregory’s North Australian Expedition, 
and states that Mueller was most impressed by the existence of a 
^ecies of baobab in Australia. His interest in plants never 
flagged. It would occupy too much space to enter into portioulani 
of the many things he sent to Kew — seeds, living and dried phuifs, 
and museum objects. In South Afrioa, his last sphere of active 
official life (1873-7), he paid special attention to snoeulent plants, 
and more particularly to the Stapelieie. He colleoied and culti- 
vated as many of this tribe as he could, and also sent a lam 
collection of living plants to Kew. lAuly Barkly and Miss E« B. 
Barkly made water colour drawings of them as they flowered* 
Copies of these drawings were sent to Kew, together with 
specimens in alcohol, accompanied by copious descriptive notee, 
A portion of this material was published in Hooker’s Icmm 
Pktntarxm^ plates 1901-1925 ; and coloured figures of a mtmber 
of others that flowered at Kew appeared in the Batanieal MagOMfne. 
Sir Henry was also instrumental in the re-introdaction of Aloo 
and other species of this characteristic Africftn genua. 
He was joint author ^th Colonel Pike of a report on the flora 



and fauna of Round Island, near Mauritius. Although he himself 
published very little he contributed largely in tlie way of notes 
and Hpeoimens to several of our Colonial Florae and it was due 
to his support that the approval and aid of the legislatures of 
Oape Colony and Natal were secured for the continuation of the 
Fknu Oap(*nsi8, He was elected a Fellow of the Royal Society 
in 1864. 


Botanical Magazine for November Antnigaht^ portilcua is one 

of the numerous representatives of the genus in Asia Minor, 
whence seeds were sent to Kew by Edward Whittall, Esq., of 
Smyrna. Its vigorous habit, and globose or ovoid, almost sessile 
heads of yellow flowers in the axils of the long leaves are 
characters which it has in common with A. ttnrbom^hsisyU} which, 
in other respects also, it is closely allied. Ktuphofia hmgicollia 
is a new species from Natal, and is one of the recent introductions 
of Mr. Max Leichtlin, of Huden. The drawing was made from a 
plant which flowered in Mr. Gumbleton's garden at Queenstown, 
County Cork. Abie lepUiphylht was first discovered nearly forty 
years ago in the province of Worcester, Cape Colony, by Mr. 
Thomas Cooper, from whom the Kew plant was purchased. It 
is a decidedly ornamental sj^ecios, having leaves freely spotted 
with white and capitate racemes of bright orange-yellow flowers, 
tipped with green. In Pi)diiUietu chrgvtnfha is represented a 
singular genus of Compositas which consists of six species, all 
confined to Western Australia. P. ehrynmitha is an erect, slender 
annual, each branch being terminated by a Jax head of bright 
yellow florets. The Kew plants were raised from seeds com- 
municated by Miss Bunbury, of Picion, Western Australia. 
Cnlliandra fulgem is a distinct and handsome new species from 
Mexico. Though allied to C. Jicnmatoeephala it is easily dis- 
tinguished by the pubescence on the leaves and the much smaller 
number of leaflets. The plant drawn was received from the 
gardens of the Royal Botanic Society, Regent's Park, in 1888. 


Handbook of the Flora of ^lon— The first volume of this 
addition to the series of Colonial Florae was announced in the 
Kew Bulletin for 1894, p. 34, and the death of the lamented author 
in that for 1896, p. 219. It was further announced (1897, p. 208) 
that Sir Joseph Hooker had undertaken to continue the work. 
Dr. Trimen published three volumes, containing the orders 
Ranunculaceas to Balanophoraoese ; the arrangement followed 
being that of Bentham and Hooker’s Gh^ttern Plantarum, He 
also left the manuscript of the Euphorbiaoee nearly ready for 
press. In a ooinparatlvely short period, considering his advanced 
age, Sir Joseph Hooker has completed the fourth volume. This, 
comprises the orders Euphorbiaceee to Naiadaceie. With it are' 
issued twenty-five additional quarto coloured plates, making one 
hundred in all, and completing this part of the work. It is 
interesting to note that no Ooniferss inhabit the island ; that 
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160 species of orchids, belon^in^ to sixty-one f^enera, are described; 
and that only six genera of palms are represented by native 
species. It is also satisfactory to add that Sir Joseph Hooker is 
well advanced with the concluding volume, being at the present 
time engaged on the grasses. 

Alluding in the preface to the material utilised in preparing 
this volume, Sir Joseph states that the Ceylon collections in the 
Kew Herbarium are much richer than those in the Herbarium of 
the Royal Botanic Gardens, Peradeniya. 


New Orchid Houses.— During the past year the Orchid Houses 
(Nos. XIII. and XIV.) have been entirely reconstructed. The old 
houses, which wore erected in 1869, had proved quite unsuited to 
the cultivaiion of orchids according to modem practice; they 
were too lofty, and the plants in consequence too far removed 
from the glass. They were, in facd, almost useless except for the 
temporary exhibition of plants in flower, which had been grown 
in the orchid pits. 

The woodwork of the houses had so far decayed that their 
reconstruction had become necessary. It was decided to carry 
this out on an entirely different plan. The mixed construction 
of wood and iron (or rather rolled steel) now generally employed 
at Kew was adopted. The tall central stage was abolished, and 
two parallel ranges, each 82 feet long and 12 feet wide, were erected 
on the site which had formerly been covered by a single span. 

Each range is divided by a transverse partition into a warm 
(XIII.) and cooler portion (XIV.). The southern (left-hand) range 
has an ordinary stage on the left side, and a low bed on the right 
for large plants. In the warm portion (XIII.) will be^ found 
the species of Deiidrolnnm^ Ena^ Cattleya^ JiulbophyUum and 
Sianhijmi^ Ac. ; in the cooler (XIV.) those of Cymhidium^ 
Sohralia^ Maxtllaria^ Eptdinkdrum^ (^hgyne^ Lceha^ Ac. The 
northern (right hand) range has ordinary stages on both sides, 
that on the left being over a tank. The warm portion (XIII. A) 
is devoted to such genera as Vanda, Aen'aes, P/taksnopats, 
AngrcBcum, Cypripedmm and AfUBctochilus ; the cool (XIV. A) 
to OdontagJosaum, Maadevallia, Onridium, Lycaate, Ac. 

These ranges, which are open to the public, now contain a large 
^oportion of plants which are permanently cultivated in them, 
^ey still serve, as before, for the exhibition when in flower 
of those which require special cultural treatment in the orahid 
pits (XVI, 0 A D). These pits are connected with the exhibition 
houses by a glazed corridor, which also communicates with a new 
potting shed. 


New Work BhedA-Jfo competent work can be accomplished 
without proper appliances. In these Kew has long been deficient. 
But potting and other cultural operations cannot ordinarily be 
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carried oat in the hoasee in 'which the plants are exhibited. They 
retire work sheds in which •not merely will valuable plants 
suffer no injury, but the gardeners can work with convenience 
and comfort. It is impossible to get good work done with the 
best of workmen if there is a want of due regard to the health 
and reasonable requirements of those who have to use them. It is 
not, however, always easy to get funds for appliances which, 
however necessary, make no external show. 

. During the past year Her Majesty's Office of Works decided 
to remedy this state of things, or at any rate to make a vigorous 
commencement. The following important items have been 
disposed of : — 

I. Fernery Shed. — This serves houses Nos. il. and III. and the 
adjoining pits. The reconstructed shed is 58 ft. long by 14 ft. 
8 in. wide. The roof has been boarded, a concrete floor laid 
down, and it has been properly v;armed and thoroughly lighted. 
It is continuous with the Filmy fern house, into which it opens. 

II. Propagat mg Shed and Packing Rmnn. — This has been recon- 
structed (50 ft. by 11 ft, C in.) on the same principles. Large 
consignments of plants from Indian and Colonial Botanic Gardens 
or from foreign correspondonts can be handled on arrival without 
risking injury, and wardiau cases for abroad can be kept at 
a proper temperature while awaiting despatch. 

HI. Decorative Depart mept Shed. — ^This has also been recon- 
structed and enlaced (77 ft. by 11 ft. 6 in.) The work for which 
it was used had hitherto been conducted under great difficulty. 

1 V. Sot4th Nursery Pit. — This furniehes the supply of new plants 
fur the Great Temperate House. It has been converted into an 
admirable span-roofed house 70 ft. long by 18 ft. wide. 


Models of Fruits anf Flowers from Amboina.— Through the 
kindness of Dr. Treub, the Director of the Botanic Garden, 
Buitenzorg, Java, we have recently been enabled to add 
many interesting specimens to the Museum Collections. Borne 
examples of artificial fruits and miniature trees from Amboina, 
where they are said to be regular articles of commerce, are of 
roecial value. The fruits are formed of the pith of SccBvola 
Koenigiij Vahl, a shrub with succulent stems, distributed over 
Tropical E. Asia, Australia, and Polynesia; and the foliage is 
represented by feathers. The manufacture of these articles ib 
not a modern introduction, as a reference to the Herbarium 
Amboinmse^ vol. iv., p. 117, will show. Bumphius there rives 
an interesting account of the uses of this plant In H<mer*8 
Journal of Botany and Kew Garden Mismlany (vol. 4v., 1852, 
p. 349), the employment of this plant for the manufacture of i 
artificial fiowers is also referred to as being fully described by 
Rumphius before 1690. 



American Oolf StickB.— The following report appeared in the 
United States Consular Ueports (pp. 505-r)()6) for the present 
year 

** At the pretty village of Hoylake, a suburb of Liverpool, there 
are golf links which are famous as being the oldest and among 
the best in England, the game being brought here by the Scotch, 
who have settled in largo numbers in this locality. For a number 
of years, golf sticks and other paraphernalia of the game made at 
Hoylake have been exported through this consulate to the United 
States. Quite recently, however, golf sticks made in the United 
States have been brought to England, and their arrival has aroused 
a great deal of comment. There is already a steadily growing 
trade in England for domestic wooden ware of United States 
manufacture, an<l I particularly mention washing tubs and wadi- 
boards. There ih undoubtedly a great opening in this market for 
American manufactures of wooden articles of almost every 
description, including furniture, which is dearer here than in the 
United States. There is no doubt tliat most American articles 
manufactured from wood are both cheaper and better made than 
similar articles manufactured in England. The reasons are that 
most woods are cheaper in America, and improved machinery is 
used to a far greater extent in the manufacture than here. The 
appearance of American-made golf sticks leads to the suggestion 
' tW the United States could even supply bats and wickets for the 
English national game of cricket cheaper and of better quality 
than tiie English-made articles. The following item is from the 
Liverpool Echo of February 1, 1898 : — 

« < Most people will be surprised at the statement that we are now 
importing golf clubs from America ; but it is a fact, according to 
the statement of Mr. Charles S. Cox, an Englishman long resident 
in America, who, on his return home, has stated that he had no 
difficulty in obtaining orders for 8,000 clubs from the largest 
dealers in golf goods in Scotland and England. The reason for 
this is asserted to be that the American clubs are better made and 
better finished than those that can be obtained at home at any- 
thing like the same price. Mr. Cox says that the reason for this 
underselling is the improved machinery and advanced methods 
of manufacture which are used in America, compared with our 


On enquiry, the following information was obtained r— 

Arht Airo Navy Co-opbbative Sooiett, Lixited, to 
Royal Gabueeb, Kew. 

4ii, Johnaon Street, Pago Street, 

Westminster, S.W,, Ifay 12, 1898. 

Dbab Snt, 

Golf stteks, both square and turned, have been imported Into 
England from America for some time. I have not heard that they 
are sending ns complete clubs, and think this haadlj likely, as 
the game is a new one for America, and they have had to get golf 
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club makers from Scotland to make their clubs., Until recently » 
they imported their complete clubs from Scotch makers. 

The golf sticks vrouhl be second growth Hickory of the same 
description as the samples we sent yon. 

We are making a few golf heads of Hickory, but this wood is 
not generally liked ; it is very hard, and does not give so good a 
grip of the ball as i^ech. 

I am, &c., 

(Signed) D. T. Ruddock, 

Manager. 
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Kew, bronze relievi, 201. 

— , Colonial work of, 238. 

— , Descanso House, 201, 311. 

— , early opening, 176. 

foreign estim^ion of, 277. 

— , gardeners' reading room, 201. 

— , Herbarium, additions to, 25, 
26, 100, 175, 239. 

— library, additions to, 97, 101, 
102, 206, 313. 

— Museums, additions to, 25, 
138, 144, 313. 

— , new offices, 201. 

— , — orchid houses, 337. 

— , — work sheds, 337. 

north wing of Temperate 
House, 64. 

— , number of visitors in 1897, 

22 . 

— , Pelicans at, 25, 203. 

— , Queen's Cottage Grounds, 

200 . 

— , visit of Library Association, 

200 . 

work from Jodrell Labo- 
ratory, 62. 

Eickxia latlfoUa, Stapf, 307. 


I 

Eini;, Sir George, retirement of, 

Kirk, Prof. T., death of, 57. 
Eniphofia breviflora, S3. 

— loQjpcolliB, 336. 

Kola in the Lagos hinterland, 
139. 

Kous-kous, 40. 


L. 

IjBohiiocladium himnlayense, 
Maasee, 114. 

Lagos hinterland. Kola in, 139. 

— , Para rubber in, 275. 

“ Last of its race,” 99. 

Lathyrus splendens, St. 

Ledum glandulosum, SitK. 

Ijemon grass oil, SOC. 

Lentinus cren^tns, Masm, 

121 . 

Lepiota altissima, Mameef 114. 

Leptonia Bodvayi, Jfossee, 124. 

Leucas masukuensis, Baker, 
162. 

— megasphterp. Baker, 16.3. 

— myriantha, Baker, 163. 

Leucophanes horridulum, 

Brviherua, 82. 

Leyden, Botanic Garden, 90. 

— , Bijks* Herbarium, 90. 

Liberian oofiCee at the Gambia, 
38. 

Libertella anrantiaca, Maseee, 
131. 

Library Association, visit to 
Kew, 2U0. 

— tsse Kew). 

Lightf ootia omitata, Baker, 158. 

littledale. Mrs., Moi^lian 
dried pmte, 26. 

Lloyd, H. B,, 136. 

Lobelia ^emi,pogon) ' 
Buchanani, Baker, 156. 

— (Hemipogon) intertexta, 
Baker, 157, 280. 

— (Hemipogon) nyilnttats, 
Baker, 157. 

— ijB^dm^talum) squanoMi 

Lober, A., l^ippine Tai^nAi 
dried plants, 25. 
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Lonicera hildebrandiaua, 317. 
Lord Howe Island, Flora of, :25. 
Luja, E., 300. 

Lycaste dyeriana. Miri. 


M. 

Maba roriacou, Cum/uitM, 70. 
MacroMCepis elliptica, AT. E. 
Brown^ 225. 

Madras, (\^ara rubber in, 8. 
Mainon de Melle, (-Jlient, 80. 
Malin^erinpf in Egypt, 1J3. 
MangOHtcenH from the West 
Indies, 26. 

Manivoba rubber, 1 . 

Manihot Gloziovii, J, 41. 

Manila hemp in llritish North 
Borneo, hi, 

MarasmiuK erumpetiH, 

111 ). 

— tinctorius, Murhp*\ 132. 
Manritius, Oeara rubber in, \K 
Maxillaria dichroma, IMfp. 1!)7. 

— elegantulu, Ilof/Py 195. 
Mexican works on Botany, 

Materia Medica, Ac., 102, 
Millen, H., 334. 

Miscanthus oligost;u*hy us, Sfap/y 
227. 

Mongolia, Flora of, 26. 

Morsia (Eumorasa) macrautha, 
Bakery 309. 

Morisia hypogaia, 17t). 

Morris, Dr. D., 23 h 

, Cantor lectm*es on 

India-rubber plants, 312. 
Moth borers in sugar-cane, 102, 
Mountain incense tree, 239. 
Mozambique, Para rubber in, 
274. 

Muller, Dr. H., artificial indigo, 
34. 

Musa textilis, 15. 

Museums, botanical, in Belgium 
and Holland, 86. 

— {See Kew). 

Mussamda tristigmatica, Cim- 
min8f 74. 

Myosotis dissitiflora, 96. 
Mysore, Ceara rubber in, 8. 

— , hybrid coffee in, 30. 


N. 

Natal, ('eani rubber in, 11. 

— plants, 206 

Necator, Mueaepy gen. iiov., 1 19. 

— deeretus, Ma^uppy 119. 
Nephrodium (Lastrea) Creaghii, 

Bakery 230, 

— (Jjastrea) diffractum, Haket^ 
230. 

Newgarden plants. Appendix 1 1 

— oifices, 201. 

— orchid houses, 337. 

— work sheds, 337. 

I — Zealand, fungi from, 132. 
Nidondla malosaiia, Bahei\ 149. 
Nidularia f usispora, MaeePBy 1 25. 
Nothoscordnm uniflornm. 
Bakpipy 227. 

Nubia, fungus from, 133. 


0 . 

Obituary notices, 57, 175, 310. 
335. 

Odontoglossum retusum, 23. 
Oldenlandia acutidentata, C. H, 
Wrighty 145. 

Oncidium (^Kostratee) grucilli- 
mum, RalJPy 197. 

Oncinotis tenuiloba, Stapfy 307. 
Orchid houses, new, at Kew, 337. 
Orchids, Burmese, coloured 
I drawings of, 313. 

— new, 192. 

Orchis monophylla, 176. 
Ornithogalum subspicatuiu. 
HahPVy 164. 


P. 


Pautling, K., 22. 

I^phiopedilum , chamberlain- 
ianum, 61. 

— - Yictoria-Marise, 23. 


I’ara rubber, 241. 

Ftiraguay tea, 142. 

Paris Exhibition, 1900, Royal 
Commission, 54. 

Parish, Rot. G. B. P.. coloured 


313 . 


Parodiella macnlata, 

183. 

Vatellaria Maura, Ma^m\ 181. 

PelicanB, 25, 203. 

Pelicanue crispus, 2r». 

— mitratuB, 203. 

— unocTotaluB, 203. 

Pellacalyx symuh^ tnlUeuH. 

Sfapf, 22i. 

]\)iiuiBetum typboideum, 40. 

Pep|>ere, South American, 1 7 1. 

Perkin, A. Q., Cape Suinac*h, 18. 

Perrtian insect powder, 2y7. 

I^Btaiozzia Guepini (with 
106. 

J^hiladelphUH mexicauun, 176. 

J Philippine Ifilands, flora of, 23. 

Phylica tropica, Baker, 302. 

|PiRtacia LentiacuB, 190. 

IPlat^cliniH rufa, Koljt, 192. 

Playfair, G. M. H., funfri ti*om 
China, 1 13. 

Pleiocai'pa tiibicina, Staj*J, 3i>4. 

PleurothalliB (^Aggregatse) nifa, 

IPodotheca chr^'Bautha. 33ti. 

Polypodinm (Goniophlebiuiu) 
HBlierBum, Baker, 231. 

— (Pleuridinm) oligolepib, 

Baler, 231. 

(PhymatodeB) palmatopeda- 
tiim, Bakn', 232. 

— (GoniopteriB) Btenolepis, 

Baler, 231. 

— (PhymatodeB) subintegnim, 
Baler, 231. 

— (PhymatodeB) trigloBHum, 
Baler, 232. 

— (PhymatodeB) triaectum, 

Baker, 232, 

PolyatictUB obliquuB, MaHHt*e, 

122 . 

Plain, Buigeon-Major D., 56. 

PreBervation * of flowers in 
natural colours, 88. 

Protinm guianenBe, 240. 

PrunuB japonica, Gummosis ot, 
321. 

Pryer, W. B., Manila hemp in 
Borneo, 15. 

Psiadia rotundifolia, 99, 

Paoro^rmum membranaceum, 
i\ H. WHght, 301. 


Ptei'odon pubeBcens, 103. 
Pulicaria tanganyikensiB, Bahet\ 
152. 

l^cnoBtacbYH leptophrlla, 
Bale,, IGl. 

— remotifolia, Baker, 161. 

— hjdiierficephala. Baker, 162. 


<4. 

Qaateriiui'ia asperd, 130. 

Queen’s Cottage Qroundh, ^)0. 
Quillaja Saponaria, 22. 

Quinine, pi*oduction and distri- 
bution ill India, .55. 


K. 

Kh(‘um Kibes, 97. 
Rhododendron rnbiginoHiim, 
312. 

— j unuaueiiMe, 280, 
Kho})alandTiH, SlapJ, gen. no\., 

71. 

— (himmiusli, Siapf, 71, 

Rhus juglandifolia, 100. 

Ribes villoBum, 238. 

Richanlia elliottiana, 60. 
Ridley, II. N., fungi fniin 

Straits Settlements, 117. 
Rijks’ Herbarium, Leyden, !K). 
R(^wu>, L., fungi ^m Tas* 
mania, 124. 

Rosa gig^tea, 138. 

Rosellinia picacea, JUaseee, 118. 
Rubber, Oeara, 1. 

-- Fiji, 164. 

— milk, coagulation of, 177. 

Para, 241. 

— plantB at the Gambia, 40. 
KushuIb coGoinea; Maeeee, 124. 


S. 

Bt. Ignatius beaus, spurionB, 103. 
St Vinc^ty Para mober in, 275. 
San Jose ac^e, 167. 

I Sararanga Binuosa, 100. 
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SarcanthiiB h ongkonf^enhis, 
Rnifi, 19S. 

Sc'iitellaria Livin^Btcmei, J la hot , 

L<«. 

Hecamone Wh> tei, N.E. hrown^ 
30«. 

Secretaria de Fomento, Mexico, 
books presented by, 

Seeds of herbaceous plants and 
of trees and shrubs available 
for distribution, Appendix 1. 

Selago thyrsoidea, Bahet , 159. 

Senecio exsertiflorus, liahot, 
154. 

— nyikensis, liahor, 154, 3(tt. 

— ])erganienlacenft, 7inhoi\ l.5'l 

— rectiramus, liakcr, 155. 

— Hubpetitianus, Bahot , 303. 

— tabulicolns, Bah a , 155. 

Sesamia nona^rioides, 103. 

Sesamum indiciim, 40. 

Seychelles, Oeara rubber in, 10. 

— , vanilla in, 93. 

Shmid in Cyprus, 190. 

Hierrd Leone Tlotanic Station, 
58. 

, Para rubber in, 274. 

Sievkiiiffia reichenbaehiaim, 
Roffe, 23, 195. 

Simla, Flora of, 97. 

Sisal in Turks Islandh, 287. 

Sobralia luteola, Boffo, 199, 

Solomon Tslands dried planls, 

100 . 

Spitzbergen, fun^i from, 113. 

Spodiopo|?on Beccarii, Sfap/^ 
228. 

Staffs of Botanical Departments, 
list of, Appendix III. 

Siagonospora chalybea, Masm^ 
132. 

Standen, W. M., 57. 

Stanhopea impressa, Bo^fe^ 196. 

Stephanandra Tanakas, 137. 

Stilbum nanum, Masaee (with 
fig.). 111. 

Stipa tenacissima, 318. 

Straits Settlements, Oearambber 
in, 9. 

, fungi from, 117, 

, Ipecacuanha in, 207. 

, liemongrasB oil in, 206. 

, ftra rubber in, 271, 


Strobilanthos dyerianup, 23, 
Sugar cane borers, 102. 

, impro\ement of, by 

chemical selection, 331. 
Sumach, Cape, 18. 

Swertia pleurogynoides, Bahor^ 
158. 

— porphyrantha, Bafce), 159. 
Symphyainlra Wanneri, 137. 


T. 

TabernaDmontanu S m i t h i i, 
Sfapf, 305. 

— Thonneri, SUipf, 3(i6. 

— Thurstoni, 164. 

Tabernanthe albiflora, 

305. 

— tenuiflora, Stapf, 305. 
Tannock, D., 237. 

Tasmania, fungi from, 124. 
Tchihatcliewia isatidea, 238, 

Tea blights ('with plate), 105. 

— , Paraguay, 142. 

Tecomju nyikensis, Baker ^ 159. 
Temperate House, north wing, 
64, 

Thread blight (with fig.), 111. 
Tibet, Flora of, 26. 

Tinnea physaloides, Baker^ 163. 
Toonu, or Tunu, 141. 

Totem pole from British Colum- 
bia, 138. 

Trevor-Battye, A., fungi from 
Spitzbergen, 113. 
Trichocentrum alatum, 

197. 

Triglyphium niveum, Maasee^ 
113. 

Trimeria tropica, Burkill^ 145, 
Trinidad, Coffea stenophylla in, 
27. 

— , fungi from, 134. 

— ^ mangosteens from, 26. 

— , Para rubber in, 275. 

Tropical Africa, flora of, 24, 97, 

%m. 

Turks Islands, palmetto straw 
&om, 288. 

, Sisal in, 287. 

Turpentine tree, 239. 
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TJ. 

Uredo Oldenlandite, Mume, 
116. 


V. 

Vanilla in SeychoUee, 93. 

— * pods, new method of drying 
(with fig.), 43. 

Velvet bean, Florida, 207. 
Vemonia (Decanonrum) ambly- 
olepia, Baket\ 146. 

— asterifolia, Buher, 146. 

— (Lepidella) Bnohanani, 

Boker^ 146. 

— (Lepidella) ohloropappa. 

Baker, 146. 

— (Decanenrnm) cxsertiflora, 
Baker, 147. 

— (Gyanopia) karongenaiB, 

Baiter, 147. 

— (Stengelia) leptolepie, Baker, 

147. 

— (Tephrodes) malosana, Baker, 

148. 

— (Decaneuntm) myriotricha. 
Baker, 148. 

— polyspluora, Baker, 148. 
Vetpa indigocola, 101. 

Virecta salicoides, C, H, Wright, 

302 

ViaitorB during 1897, 22. 

Vitis (CiSBUs) EombensiB, £aX:er, 
302. 


W. 

Weir, J., death of, 175. 

West Africa, Ceara rubber in, 12 

, Para rubber in, 274. 

— Indies, Imperial Department 
of Agriculture, 234. 

, Incense trees of, 239. 

, Para rubber in, 275. 

, report on economic re- 
sources of, 61. 

Western Australia, fungi from, 
123. 

Whyte, A., 175. 

Willey. F. E.. death of, 57. 

Woodrow, G. M., fungi from 
India, 114. 

Work sheds, new, at Kow, 337. 


X. 

Xjlaria Rldleyi, Masm, 118. 


T. 

Yunnan, a budget from, 289. 


Z. 

Zanzibar, Ceara rubber in, 10. 

— Chillies, 171. 

— , Para rubber in, 274. 
Zephyranthes (Zephyritep) long- 
ipes, Baker, 225. 

— stenopetal^ Better, 226. 
Zomba Botanic Station, 83. 
Zululand, famine plants in, 51. 
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Aoonitnm, conf. 

NapelluB var. album, 
orientale, Mill. 
palmatum, D. Don. 
unoinatum, L. 

Aoroglochiu cheuopodioideb, 
Schrad. 

Aotinolepis coronaria, .4. Gray. 

Actinomeris squarroBu, Nutt. 

Adenophoia Lamarcku, Ftach. 
liliifolia, Bess. 

Adlumia cirrhosa, Ha fin. 

Adonis aestiTalis, L. 

— var. squarrosa, Stev. 
autumnalis, L. 
pyrenaica, DC. 

Aegopogon geminiflorus, Hvmh. 
rf* Bonpl. 

Aethionema cappadocieum, 
Sprefig. 

coridifolium, DC. 

Haxatile, R, Bt . 

Aetliusa Cynapium, L, 

Agrimonia Bupatoria, L. 
leucantha, Kunze. 
odorata, Mill. 

Agropyron acutum, Roem. d; 
SchuU. 

Aucheri, Boise. 
oaninum, Beatfu. 
^usyanthum, Ledeh, 
desertornm, Sh^hnlt. 
divergens, Kees. 
pungens, Roem. Jk Schalt. 

— var. pyonantham, Oodr. 
repens, Beauv. 
Bichardsoni, Schrad, 
tenerum, Vasey. 

Agrostis alba, L. 

— Tar. gigantea, RoUi. 

TOP. Btolonifera, (L.). 
alpina, Scop. 
digra, WiVi^ 

Tulgaris^ With. 


\ Ajoga Ohamae^itys, 

Alchemilla alpina, L. 
conjunct^ Bab. 
splendens, Christ. 

Tulgaris, L. 

— var. hybrida. 

Alisma Plantago, L. 

Allium Ampolojjrasum, L. 
anguioBum, L. 
utropurpureum, Waldst. 4 
Kit. 

Babingtoni, Borrer. 
bauerianum, Baker. 
cardjoHtemon,/’//*r/f. 4’ Mey. 
oarinatum, L. 
cyanoum, Reffei. 

Oydni, Schott 4’ Kotschy. 
fistuloBum, L, 
giganteum, Regei. 
globoBum, Red. var. 
albidum. 

hirtifolium, Boms. 
hymenorrhizum, Ledc^h. 
karatavienHe, Riget. 

Moly, L. 

narriHsiflorum, VtH. 
nigrum, L. 
odorum, L. 

oreophilum, C. A. Mey. 
orientale, Boiss. 
polyphyllum, Kar. A Kir. 
pulchellum, Dun. 
rosenbachianum, Regel. 
roseum, L. 

Bchoenoprasum, L, 

— var. Bibiricum, (L.). 
BGorEoneraBfolium, Red. 
senesoens, L. 
sphaerooephalum, L. 
Bubhirsutum, L. 
subvilloBum, Salzm. 
Suworowi, Regel. 
triquetrum, £/ 
urfiinum, L. 

VictorialiB, L. 

, Alonsoa inoiaifolia, Ruiz A 
. Warsceirtbkli, Regel 

Alopecurus agrestis, L. 
arundinaoeuB, Mir, 
genioulatUB, L. 
pratensiSi'L. . 
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Aliliaea oannabina, L. var. 
narbonensiB, Pourr. 
fioifolia, Oav. 

Ladwialiy L. 
rosea, Gav, 
taurinensiB, DC. 

AljBsam argentenm, Vitm. 
creticum, L. 
gemonense, L. 
grandiflorom, Hort, Kew. 
incannm, L. 
maritimum, Lmn. 
montonum, L. 
podoliciim, BeM. 
wixatile, L, 

AmaranthuB caudatns, L, 
hypoohondriaciiR, 7^. 
polygamuB, L. 
retroflexuB, L. 
apecioBUB, Sitm. 

Amethyatea caerulea, L. 

Ammophila arnndinacea, HoRt. 

Amaonia Tabernaemontana, 
Walt. 

Anacyclua formosaa, Fenzl. 
i^iatua, Loisel, 

Anagallia arvenRis, L. 

— var. caruea, (Schrank). 

— var, caerulea, {Srhreh.). 

Anarrbiniim bellidifoliam. 
Deaf. 

Anchnaa capenaiB, Thunh 
offlcinaJiB, L. 

Andropogon oirratna, Ha^lc. 
hidepenaa, Brat. 
provinoialiB, Lam. 

Andvoaace mma, Horn. 

Andzyala ngoaina, L. 
varla, Lowe. 

Anemone decapetala, L. 
mnltiflda, iPoir. 
nemoroaai ZT. 

' pennailwiioa, £. 
ntaidllla, L. 
rivnlaila, BwA-Bam. 
aylvealiU^ 

14m 


Angelica dahtirioa» Masrim. 

Anoda hastata, Cav. 

Wrlghtii, Gray. 

Antennaria dioica, Oaertn. var. 
tomentoaa, Hort. 

Anthemis arvenBis, L. 

Chia, L. 

Cotnla, L. 
cnpaniana, Tod. 
montanai L. 
nobilis, L. 

— var. discoidalia, Hort. 
tinctona, L. 

Triumfetti, DC. 

Anthoriciim Liliago, 7/. 

— var. algerienBe, B. A E. 

ramosuTD, L. 

Anthoxanthum oiloratnm, L. 
Piielii, Lrroq A LamUte. 

Anthyllia Vulnoraria, L. var. 
Dilleuii. 

Antirrhinum Asarina, L. 
majuB, L. 

0«*ontium, £• 
rupeatre, Boiaa. dr Betti. 
aiculum, JUtU. 

Apera interrupta, Beauu. 

AphanoBtephuB arkanaanna, A. 
Gray. 

Apium graveolena, L. 

Aplopappna rubiginoana, Torr. 
is Gray. 

Aqnilegia canadenaia, L. 
caemlea, James, 
chryaantha, A. Gray, 
glanduloaa, Fiach. 
aibirica, Lam. 
vnlgaria, L. 

Arabia aibida, 8iev. 
arenoaa, Soop^ 
bellidifoUa, L. 
cebennenia, DO. 

HolboelUi, Homrnn. 
mniralts, J^rtvar.roaea,2>& 
pttmila, 

AracbiB hypogaea» L. 

AB 
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Aralia cordata, Thmh. 

Archangelica ofEiclnalis, Hoffm, 

Arctium majuB, Bemh, 

— Tar. Kotschyi, Uurf. 
minuH, Bernhl 
nemorosum, L^eune. 

Arenaria balearica, L. 
capillaris, Poti\ 
fasciculata, Gouan. 
gothica, Fries. 
graminifolia, Schrad. 

— var. multiflora, 
gypsophiloides, L. 
montana, L. 
pinifolia, Bieb, 
purpuniHceurt, limmmh 
Bcrp.vJlilolici, h. 
veruji, /v. 

Argemone incxicuna, L. 
ochroleuca, Sivevi. 
platyceraB, Ltnh d Otfo. 

Armeria eloiigata Ifo/ltn. var. 
calitornica. 
juncea, Girard. 
latifolia, WiUd. 
maritima, ^y^lld. 

— var. alba, 
plantagiiiea, Wdld. 

Arnica CbamisBoniB, Lrss. 
BachalinenaiB, A. Gray. 

Arrhenatherum avenaceum, 
Beauv. 

Artemiaia Absinthium, L. 
annua, L. 
frigida, Wm. 
parviflora, Buch-Ham. 
pectinata, Puff. 

Bttilleriana, Bess. 

Arum italicnm, Mill. 

Asarum europaeum, L. 

Asparagus officinalis, L. 

Asperella hystriz, Willd. 

^itperula azurea, Jauh & Spach. 
galioides, Bieb. 
tinctoria, L. 


Asphodeline libumica, Reidkb. 

Asphodelus albus, WiUd. 
fistuloBUB, L. 

Aster acuminatuB, Mirhx. 
alpiiiuB, L. 
altaicuB, WUid. 

AmelluB, L. 
oorymbosuH, Ait 
Oiirtisii, A. Gray. 
dahnrieus, Benth. 
glaucus, Torr. & Gray. 
longifolius, Lam. 
Novi-Belgii, L. 
puniceiifl, h, 

— var. lucidulus, (iray. 
}»yrenneuB, ]>V. 

Jiadubi. Alt. 

waher, Thaah. 

hibiricuH, L. 

B]iectabiliB, .4//. 
tauacotifolius, H. B. <l K. 
triiierviUH, Do'if. 
iiinlxdlatiiH, Mitt 

— var, lafitoliiiH. 

VahJii, Fooh. d* Arn. 

AHtiJk* rivularis, Uach-Ham. 
Tlmnbergii, Miq. 

Asti'agalus alopecuroidos, L. 
alpinuB, L. 
boeticus, L. 
chinensis, L. 
chlorostachys, Lindt 
Cicer, L. 

danicuB, Betz, var albus. 
frigidus, A. Gray. 
glycyphylluB, L. 
gi^uB, Boiaa. 
monspeBBulanuB, L. 
pent^lottis, L. 
ponticuB, I^lt. 
tibetanuB, Benth 

Astrantia Biebersteinii, Fiaeh A 
Mey. 
major, L. 

' ^var. carinthiaca, {Happe.) 

Athamanta creteneiB, L. 
Mattkdoli, WtiJif. 

Atriplez'hortensiB, L. 

— var. ruh^ Bhrt. . 
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Atropa Belladonna, L, 

Anbrietia deltoidea, DC. 

— var. grandidora. 

— var. Richardi, HorL 
gracilis, Sprun. 

Avena distichophylla, TV//, 
piibescens, Uudn, 
sativa, L, 

sempervirens, iV//. 

Haoria coronaria, -4. Zr/v///. 
gracilis, A. Cray. 

Ballota hi8i>auica, Brnth. 

Baptisia australis, Ji. Br. 

Barbarea vulgaris, B. Bt\ 

Basella rubra, L. 

Beckmannia erucaeformis, llmt* 

— var. uniiloruB, Scrib. 

^ Beta inaritima, L. 

trigyna, WaldsL d; Kit 
vulgaris, £. 

Bidens cemuu, L. 
frondosa, L, 
grandiflora, Balb. 
leucantha, Wifld, 
tripartita, L, 

Bisoutella auriculata, L. 
ciliata, DC. 
didyma, L. 

Blnmenbaohia insignis, Srhrad. 

Booconia oordatsu WUfd, 
microcarpa, 

Boltonia aeteroides, UHent 
inciea, Benfh. 

Borago officinalis, L. 

Boatelooa oligostachya, Tof'r, 

Boykinia rotundifolia. Parry. 

Bradiypodium distachyum. 
Beauv^ 

pinnatum, Beauv. 
sylvattcitm, JI. A S. 

• Braasica campeBtris, L, 

— *Tar. omneiiBis, (£.). 

— var.^latusk 


Brassica, eont 

OheiranthoB, VUU 
Erucastrum, L. 
junoea, Oo8h. 
oleracea, L, 

Toumefortii, Gomn. 

Briza media, L. 
minor, L, 

Brodiaea grandiflora, Snt. 
lactea, Wats. 
poduncularis, S. Wats, 
uniflora, Baker. 

Bromus ado^nsis, Hochst. 
albidus, Bieh. 
asper, Murr. 
brf*viuristatus, Backl. 
brizaeformis, Fisrh. A Mey. 
carinatuH, Hook. A Arn. 
ciliatus, L. 
erectUB, Huds. 
inermis, Leys'i. 

Ealmii, -1. Gratj. 
macroBtachys, Desf. 
madritensis, L. 
maximus, Desf. 

— var OuBBonei, {Par!.). 
mollis, L. 
propendens, Jord. 
racemoBus, L. 
sterilis, L. 

Tacna, Stmd. 
tectorum, L. 
unioloides, H. B. A K, 

Browallia elata, L. 
viscosa, H. B. A K, 

Bryonia dioica, Jacq. 

Bulbine annua, Willd. 

Bulbinella Hookeri, Bm^. A 
Hook. /. 

Bunias orientalis, L. 

fiuphthalmum grandiflorum, L. 
saliclfolinm, L. 
specioBum, ^r^. 

Bnpleurum aureuzo, Fisch. 
Oandollei, Wall 
orooemn, FenstL 
longifolium, L. 
prottaotain, Eofiny, A Lk» 
rotundif oliuni, X. 
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Bntomus lunbellatuB, L, 

Oakile marltixoa, ^00//. 

CalamagroBtis confiiiis, NntL 
dabia, Banye, 
epigeios, Roth, 

Imceolata, Roth, 
varia, Bmta\ 

Calamintha Acinos, Chm i\ 
chinensiB, Benth. 
('linopodinzn, Benth. 
firrandiflora, Maench. 
officinalia, Mwnch, 
patavina, Hmt. 

Caia&drinia grandiflora. Lnidt. 
piloBinBcnla, DC. 
nmbellata, DC. 

Calceolaria mexicana. Benth. 

Calendula arvensiB, L. 
officinalis, L. 
suflEruticosa, Vaht. 

Callirhbe pedata, A. Qmy. 

Oaltba palustris, L, 

Camassia Gusickii, S. W(tt%. 
esculenta, Lindt. 

Fraseri, Torr. 

Leichtlinii, S. Watn. 

Camelina sativa, CranU. 

Campanula alliariaefolia, Wittd. 
barbata, L. 
bononiensis, L. 
carpatica, Jmti. 

— var. allMk. 
cervicaria, L. 
collina, B\^. 
oolorata, Walt. 
dntbaefolia, Sihth. A Sm. 

— var, alba. 

— w. attica, (Bom. A 

HMr.). 

Erinus, L. 
excisa, ScMeich. 
glomerata, L. 
laedflora, Bieb. 
latif olia, L 

>— Tar. maoranthai (Fisch.). 
var. Toiaioolor, (^bth. A 
Sm.). 

latilolM^ DO. 


Campanula, amt* 
macrostyla, Bains. 
persicifolia, L. 

— Tar. alba. 

— var. maxima, 
pulla, h. 
punctata, Lam. 
pyramidalis, L. 
ramosissima, Stbth. cf Sm. 
rapunculoides, L. 
reuteriana, Boisn. A Bat. 
rhomboidalis, L. 
rotundifolia, L. 
Scheuchzeri, VHt. 
sibiricii, L. 

— var. divergens, ( Wiltd.). 
specioBo, Ponrr. 

spicata, L. 

Bubpyrenaica, Tmb. 
thyrsoides, L. 

Trachelium, L. 

CannabiB sativa, L. 

Garbenia benedicta, Adam. 

Cardamine chenopodif olia, Pens. 
graeca, L. 
impatieuB, L. 

Carduus crispuB, L. 

— var. acanthoides, (L.). 
BtenolepiB, Bentti. 
tennifloruB, Curt. 

Garex adusta, Boott. 

alopecoidea, Tuckerm. 
arenaria, L. 
azillariB, Cood. 
binervis, Sm. 
crinita, Lam. 

Crus-corvi, Shuttl. 
decompoBita, Muhl. 
depauperata, Oood. 
divulsa, Gtood. 
flava, L. 

— var. lepidooarpa. 
(TausohX . 

— var, Oederi, (Xhrh.). 

— var. viridula. 

' fuBca, All. 

hirta, L. 

hordeiBtibhoB, ViU. 
leporina, L. 

' panieulat^L. 
pendula, audB. 
punctata, Oand* 
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Garex, cont. 
rarlflora, Hm. 
aparganioideB, Muhl. 
strigosa, Huds. 
sylTatica, Huda. 
teretinscula, Good. 
tribnloides, Wahlenk 
Ynlpina, L. 
vulpinoidea, Michr. 

Garthamus flavescenH, Wt/ld, 
lanatuH, L. 

leacocanlog, Sibth, d Sm. 
tinctonuB, L. 

Cainni Carvi, L, 

Gopticnm, Benih. A, 
Hook, f, 

PetroselinuzD, Benth, A 
Hook, f, 

Catananche caenilea, L, 

Cedronellamezicana, Bmth, w 
, cana, Hook, 

Celsia glandulos^ Bouchi, 
pontica, Boiss, 

Cenchrns tribuloides, L, 

Oenia tnrbinata, Pers, 

Gentanrea axillaris, Willd, 
Grocodylium, L, 

GyanuB, L, 
cynaroides, Ltnl . 
dilnta, Dryand, 
eriophora, L, 

FontaneBii, liipach, 
glastifolia, L, 

Jaoea, L, 

maorolopha» FemL 
melitensiB, L, 
montana, L, 

— Tar. alba, 
narront, W, 
nigra, L. 

idgreMena, Willd. 
-^Tar.TOoninen8iB(.BamA.). 
phrygia,£. 
aalx^tica, Z. 

SoabloBa,!. 

— Tar. ollTiariana, {DC.). 

• CaattMittHMi Ciidt w pft, Dvfr, 
aaeM^pluMif Bmm. 
ralwr,^. 


» 

Oephalaiia alpinu, tichrad. 
leuoantha, Schrad. 
radiata, Orisob. A 
Byriaca, Schrad. 
tatarica, Schrad, 
transsylyanica, L 

Gerastium alpinum, L, var. lau- 
atnm, {Lam ). 

— var. yilluBum, 
{Baumg,), 
arvense, L. 

— var. grandiiiorum. 
perfoliatum, L. 
parpuraBcens, Adams, 

Gerinthe alpina, Kit, 
major, L. 

Ghaeropbyllnm aromaticam, L. 
aurerun, L, 
temulum, L. 

Gharieis hetcrophylla, Cass, 
Gheiranthus Gheiri, L, 

Chelidonium majug, L, 

— yar. laciniatam. 

Gholone nemorosa, DougL 
obliqua, L, 

Ghenopodinm album L, 
ambroBOides, £. 
BonuB-HenriouB, L. 
BotryB,'Z. 
oapitatum, Aschers, 
fioifolium, Sm. 
graveolenB, WiUd, 
opulifolium, Schrad, 
polyBpermum, L. 

Quinoa, Willi, 
urbioum, L, 
yirgatnm, Thanh, 

Vulyaria, L, 

Chionodoza LuciHae^ Born, 
-^yar. BaidaoBiB. 

— yar. Tmolusli. 


Ohloria elegana, iST. B. A K. 



Ohorintha mamhnmaeaa, 
BmXh. 

0h<Mri8iN»atenaU^ 
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Ohrytkuithemam aiiserinae- 
foliam, Hannslm. <1 
Bomm» 

Balsamita, L, 
carneum, Stcud, 
caacasicum, Pers, 
cineTariaefoliam, Vi,s 
coccineuin, Wil/d, 
coronariam, L. 
corymboBum, L, 
lacuBtre, Broi, 
Leucauthemam, L. 
maximum, Hatnmd. 
macrophyllum, WnIfUt, ct 
Kit 

multicaule, Dv6j\ 
pallenfl, J. Gay. 
Parthenium, Bet nh. 
praealtum, Vent 
B^etum, L. 
aetabense, Dafoar, 

Chryaopogon avanaceua, Benth, 
Gryllua, Trin. 
nutans, Bmth. 

Cicer arietinum, L. 

Cichorium Endivia, L, 

IntybuB, L. 

Cimicifuga cordifolia, Pit rah. 
racemoaa, Nutt. 

Cineraria Saxifraga, JJC. 

Circaea lutetiana, L, 

CitrulluB vulgaris, Schrad. 

Oladium germanicum, Bchrad. 

Olarkia elQgana, Dougl. 
pulchella, Purtsh. 

— var. ^ba. 
rhomboidea, Dougl. 

Olaytonia perfoliata, Donn. 
aibirica, L. 

Oleome violacea, L, 

Oleonia luaitanioa, L. 

Olypeola cyclodontea, DeliU\ 

Onlciia alUBBimua, Willd^ 
oanoB, Both. 

Diacantha, i>a^. 


CniouB, coni. 

eriophorua, Roth. 
monapesBulanua, L. 
ochroleucua, Spreng 
oleraceus, L. 
aerrulatus, Bieh. 
atellatuB, Roth. 
syriacus, Roth. 
tataricuB, Wtlld. 

Cochlearia danica, L. 
glastifolia, L. 
officinalis, L. 

Codonopsia ovatd, Benth. 

Coix Lacryma-Jobi, L. 

Oollinsia bartsiaefolia, Benth. 
bicolor, Benth. 
verna, Nutt. 

Collomia cocciiiea, Lehm. 
gilioides, Benth. 
grandiflora, Dougl. 
linearis, Nutt. 

Commelma coelebtis, Willd. 

Oonium maculatum, L. 

Conriugia orientalis, Dum. 

ConvolYuluB pentapetaloidea, L 
sicuiuB, L. 
tricolor, L. 
undulatuB, Gav. 

CorchoruB olitorius, Wtltd. 

Coreopsis auriculata, L. 

Drummondi, Torn. A Gray 
grandiflora, Nutt. 
lanceolata, L. 
tinctoria, Nutt. 

—var. atrosanguinea. 

Coriandrum sativum, L. 

Oorispennum hyeaopifolium, L 

Coronilla atlantica, Boioo. A 
Rout. 

cappadocica, Willd. 
cretica, L. 
vaginalis, Lam. 
varia, L. 

Oorrigiola littoralia, L. 

OcKrtnaa MatthioU, L. 
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Oorydalifi capnoidea, Waltlenh. 
olavicnlata, DG. 

^laucHf Purah. 
lutea, DC, 
raoemosa, Pera, 
sibirici, Pent, 

OorynephoruH caiiesoens, Hftttw. 

Coamidium burridgfeauum,Z//>/ 1, 

Cosmoti bipinnatuH, (Jav, 

Cotala coronopifolia, L. 

Cotyledon lusitauicus, Lam, 

Cousinia uncinata, EegeL 

Orambe hispanica, L. 

CratiBula glomerata, Berg, 

OrepiB aurea, lieiehh. 
blattorioides, ViU, 
grandiflora, Tauach, 
oaeridifolia, Reichb, 
paludoBa, Moenvh, 
rubra, L, 

Betosa, Halhf, 

Bibirica, L, 
tectorum, L, 

CrocuB biflorus, Mid, 

cancellatuB, Herb, var. dli« 
cicuB, Maw, 
dalmaticuH, Via, 

Imperati, Tmore, 
medius, Balb, 

Sieberi, Cay, 

BpeciosuB, Bteb, 

BUsiaxiuB, K&i'^Oawl, 
tommaBinianns, Herb, 
vemuB, All, 
zonatuB, Oay, 

Omcianella aegyptiaca, L, 

OryptOBtemma oaleudulaoeum, 
BJBr, 

OucubaiaB baooif erus, L. 

OncurUta Pepo, L, 

Onmlniim Cyminumi £• 

Chiphea pinetonam, Benth. 
Zimapani, 


CuBouta Epilinom^ Waihe, 
Epithyinum, Murr, 
europaea, L, 

Gyclantherd explodenH, Haad, 

Cynara BcolymuB, L, 

Oynodon Dactyloii, Pent, 

OyiiogloBHUm furcatum, Wail, 
nervoBum, Benth, 
otticinale, L, 
petiolatum, A, DC, 
pictum, Ait. 

CynoBuruH criBtatuB, L, 

Cyperufl eHculentuB, L, 
longus, L. 
vegetUB, Wtlld, 

DactyliB glomerata, L, 

Dahlia coccinea, Cav, 
variabiliB, Deaf 

Dalea LagopuB, WUld, 

Dasylirion texanum, Sciteek, 

Datura inermia, Jacq, 
Stramonium, L, 

Tatula, L. 

— var gigantea. 

DaucuB Carota, L, 
maritimuB, L, 
murioatuB, L, 
puBilluB, Mkhas, 

Delphinium Ajacia, HeichJb, 
cardiopetalum, DC, 
oashmirianum, Koyk, 
caacasicnm, C, A. May, 
oorymboBunkt Hegel. 
elatnm, L, 

— var. alpinum, Js 

Kit) 

— var. intennedinm. 

f ormoBumi A St*et, 

gfaxidiflonin £• 
hybridnmt MwA 
maaekianun, 

MeniieBliy DO* 
nndioanle^ Terr* A Oruy* 
olopetalniiuAojBi. 
onental^v. 
speoioBiiiiif AUb. 

— *var. turkeatiyiiiimp 
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Delphininm, cu^hL 
Btaphiiagria, L. 
tomentOBam, Aueh. 
veBtitnm, Wall. 

Demaseria loiiacea, Nym. 
Bicnla, Dum. 

DoBohampsia caeBpitofia, Reauv. 
Desmodinm canadenne, Di\ 
Deyeuxia 

canadenBiB, Jdanro. 
neglecta, Knntk. 
sylvatica, Knnth 

DianthuB arenariuB, L. 

Armeria, L. 
atrorubeiiB, All. 
barbatns, L. 

— Tar. latifoliUB, {Wtlfd.). 
oaeBiuB, Sm. 
capitatas, DC. 
dukhnBianoram, L. 
Oi^opliyllTiB, L. 
cliineiiBiBi L. 
oiliatuB, 
deltoidoB, L, 
ftSfcnuiB, Bieh. 
fnrcatUB, Ball. 
fifiganteuB, Utv. 
hirtoB, VilL 
mouBpeBBulanaB, L. 
petraouB, Waldst. A Kit. 
plumarinB, L. 

Requienii, (hrm. d Ondr. 

DictamnnB albns, L. 

— var. purpareuB. 

Dienuna pnloherrimum, Baker. 

Digitalis ambigoa, Murr. 
ferroginea, L. 
lanat^ Ehrh. 
latea, L. 
media, Both. 
orientidiB, Lam. 

Pl^area, L. 

ThapBi, L. 

Dimorphatheoa amtna, Lm. 
bVbiida, DC. 
plnTialia, Moendi. 

Dipcadi Berotlniu^ Medic. 

Dlpladme imbiioata, Seribner. 


Diplotaxis Biifolia, Munsse. 
tenuifolia, DC. 

DipBacus BBper, Wall. 

atratuB, Hook./, dr Tlwme. 
ferox, Lonel. 
fnllonum, L. 
japonicuB, Miq. 
liicmiutuB, L. 

Bylvestris, Mill. 

DiBchisma arenariuiu, E. Mvy. 

Dodecatheon Meadia, L. vai . 
splendidum. 

Doronicum glaciale, Nym. 
Bcorpioides, Lam. 

Dorycnium herbaceum, VtU. 

Downingia elegans, Torr. 

Draba aizoides, L. 

Aizoon, Wahlnh. 
altaica, Bunge. 
arabisaiiB, Mvlu. 
carinthiaca, Hoppe. 
frigida, Nunt. 
hirta, L. 
hispida, WiM. 
incana, L. 

— var. Btylarifl. 

Eotpchyi, Star. 
lactea, Adams. 
stellata, Jcu^q. 

Dracocepbalum grandittomm, 
L. 

Moldavica, L. 
parvifloram, Nutt. 
peregrinom, L. 

Dryae oetopetala, L. 

DrypiB Bpinoaa, L. 

Duliohinm Bpathaoeum, Bkh. 

Eatonia obtuBata, A. Cray. 

EbenuB Montfaretii, tTouft. A 
Spaoh. 

Eoballinm Elaterinm, A. Rick. 

Ecoremocarpiu Boaber, BuiM A 
Pav. 

Echinodoma nm^iunilolda^ 
fielm. 
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EchimijM beniiaticiiB, Bochel., 
gloDifer, Janha, 

Ritro, L. 

BphaerocephaluB, L. 

— Tar. albiduB, {Botats, i 
Sprun.), 

Krhium pluntagineum, L, 
roBulutniu, 
vulgare, L. 

Kclipta alba, HfisaJi. 

Eleaaine coracana, Gaertiu 
Btricta, Roxh, 

ElBholtzia criBtata, WtlUL 

ElymuB arenariuB, L. 
canadessia. L, 

— var. glaucitoliuB, .4. 
Gray, 

condenaatnB, J, 4 C, PresL 
gigantens, Vahl, 

Bibiricna, L, 
virginionfi, L, 

Emilia flammea, Casa, 

Encelia BubariBtata, A, Gray, 

Epilobium angnstifolium, L. 

— var. alba, 
billtffdierianum, Ser, 
Dodonaei, F///. 
hirsntam, L. 

Lamyi, ^hnlUs, 
linnaeoides, Hmi.J. 
Ittteiim, Purah. 
montanum, L. 
nammalarif olium,^ .Cunn. 
roBmarinifolinm, Hamke. 
— Tar. Berioeom. 
teilragoniim, £. 
trigomim, Shrank. 

EragroBtiB minor, Hoat, 
peetikia43eai Naea. 
piloBa, L. 

Porahti, iffdlrorf. 

Nman 

tannlii A. Qraty. 

« 

EranthlB hyemaUii SatUb. 
BroBieitioh7« hrtntata, Bmga. 


Eremnnu altaiciia» 

kanfmanniuMi Bagai. 
robnflti:^ 
spectabiliB, BUb. 

ErianthuB faBtigiatOB, Neea. 
BtrictuB, BaMw. 

Erigeron bellidlfoliuB, MuM, 
compositns, Burak, 
glabelhis, Nutt 
— Tar. asper. 
macranthna, Nutt 
mncronatuB, DC, 
mnltiradiatuB, BeuOi, A 
Hook,/, 

philadelphicuB, L 
BpecioBaa, DC, 
strigoBUs, MuhL 
unifioms, L, 

Erinaa alpinus, L, 

— Tar. albuB. 

Eriophorum angoBtifoliam, 
Both, 

Erodinm alsinefolium, DalU, 
chium, Willd, 
oiconlnm, Willd^ 
cicntarinm, UHarii, 
gminum, SoUmi, 
hymenodea, VHarit 
macradennm, VHarit 
malacoidea, Willd, 
Salamanni, Dal, 

SemenoTli, Begal, 
Berotinum, Slav, 
trichomanefoliiim, VHarit 
tmoleum, Bmt 

Emoa BatiTa, MiU, 

Erynginm alpiniim, L, 
ametbyBtinxiin, L, 
Boiurgati, Oaum, 
bromeliimUtiin^ Dakar. 
oampeatre, Ik 
gigantenm, Bub, 

mMFHBtnnniy Ir. 

oliToriaanm^ Dakur. 

plamifn^ L, 

trlqnetmiii, VvM. 

BryrimiiiB aqieon^ J7(7 
liknpIftillMMi if 
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ErjBimam, 

manhalliaDiuD, Andrz, 
perowBkiannnii Fisch. A 
Mey. 

Erythraoa Gontaurium, Pern, 
ramoBiBBima, Pers, 

EschBcholzia calif oniica, Chum. 

— var. caeBi)it08a, Brewer. 

Kncharidium cuncinnam, Fmch. 
ci- Mey. 

— var. graudifloruui. 

Euchlaena mexicanu, Schrud. 

Eupatoriuin ageratoidea, L. 
cannabinum, L. 
porpnreum, L. 
serotinum, Michx. 

BeBBilifolium, L. 

Euphorbia coralloidee, L. 
dentata, Mtchx. 
exigua, L. 

hieroBolymitana, Bom. 
Lagascae, Spreny. 

LathyriB, L. 
medicagiuea, Bomh. 
Myrsinites, L. 
paluBtriB, L. 

PepIiB, L. 
piloBa, L. 
portlaiidica, L. 
segetalis, L. 

Btriota, L. 

virgata, Waldni. <1 Kti. 
Fedia Cornucopiae, Uuertu. 
Felicia fragiliB, CatsH. 

Ferula communis, L. 

Femlago, L. 
glauca, L. 

— var. candelabra, BeJdr. 
Narthex, Boiee. 
nodiflora, L. 
tingitana, Z. 

Festuca amndinacea, Vill. 
bromoideB, Z. 
capillifolifl^ Dufoiu/r, 
ddicatnla, Lag^ 
duriuBCiil^ Z. 

— var. crawifolia, Oa/ud. 
elatior, Z. 

-—var. prateuBlBi {]Bvde)n 


FeBtuoa, cont. 

Halleri, AH. 
heterophylla, Lam. 
montana, Steud. var. altis- 
fiima, {Boien.) 

MyuroB, L. 
panciciana, Hack. 

Poa, Km}th. 
rigida, Kunth. 

Bcoparia, Kent 

Foeiiiciiluin vulgarc, MtU. 

Fragaria iudica, Amir. 

Fritillaria acmopetala, Boim. 
armena, Bom. 
citrina, Baker. 
imperialis, Z. 
kotschyana, Herb. 
lutea, Mill. 

MeleagriR, L. 

Whittallii, Baker. 

Fumaria anatolica, Bom. 
ofliciualiH, L. 

Fnukia ovala, Bpreny. 
Bieboldiaua, HooL. 

Gaillardia aristata, Pursb. 

GalanthuB Elwesii, . f. 

Galega officinalis, Z, 
orientaliB, Lam. 

GaliuHoga brachystephuiia, 
Begvl. 

parvitiora, Oau. 

Galium boreale, Z. 

Mollugo, Z. 
recurvnm, Beq. 
tenuiBBlmnm, Biel. 
tricorne, Stokes. 

OaBtridium auBtrale, Becmv. 

Oaudinia fragUiB, Bemv. 

Gaura parvifloia. Dough 

Gentiana aaclepiadea, Z. 

— var. alo^ 
cmoiata, Z. 

'lutea, Z. 

Beptemflda, PaiU. 
tibetioa, King^ 



Oeraninm albanum, BMk 
aoemonaefoliam* UHerit 
armennin, Bom, 
bohemicam, L, 
collinum, Steph, 

EndreBBi, Oaif, 
erioBtemon, Finch, 
ibericum, CmK 
Londesii, Finch, 

Incidnm, L. 
nodosum, h, 
palustre, L, 
pratense, L, 
puBillnm, Burm.f, 
pyrenaicum, Bonn, f, 
RichardBoni, Finch, H- 
Trtintr. 
riviilaro, 17//. 
rtrtnflrniiHMim, L, 
Hvlvdticiim, L, 
wallidiiaiium, ii, J)iH, 
WiJfortli, Mtiriio, 
wlASfloviannm, Fnch, 


Gladiolus anatoUcuB, E&ri. 
atroviolaceuB, Boias, 
segetum, Ker^OawL 

Glaucium comiculatum, Ourt 

— var. rubrum, Hart, 
flavum, Orantz, var. 

fulvnm, {Sm.) 
leptopodum, Maaim, 

Globularia trichoBantha, JFVscA. 
A Mey, 
vulgaris, L, 

Glyceria aquatica, Sm, 

maritima, Meri, A Koch, 

Glycine Soja, Sich, A Zncc, 

Glycyrrhiza echinata, L, 

(Inaphalium indicum, L, 
hiteo-alhiim, L, 

Gratiola officinallM, L, 

— var. minor. 


Gerbera BellidiaHtrum, Bcnfh, 
" kunzoaiiH, .4. Ih\ A Asrh. 
nivea, Sfh, Hip, 


Geum chiloenBe Bath. 
hiBpiduiij. Frien 
inclinatum, Schteich, 
macrophyllum, Wiltd, 
montanum, L. 
parviflorum, Sm, 
pyrenaicum, Mitt, 
rivale, L. 

Btrictum, Ait, 
triflorum, Parch, 
tyrolense, Kern, 
urbanum, L, 


Gilia achilleaefolia, Benth, 
androBaoea, Stead, 

— var. rosea, 
capitata, Shm, 
densiflora, Bemth, 
dianthoides, Endl. < 
inoonapicua, Doagl, 
laoiniata, RuUt A Puv, 
liniflora, Bmth. 
miorantha, Stm/td, 
squarrofla, Hook, A Am, 
tnoolor, Bonih, 

Gillenia trifollatay Momch, 


Grindelia glutinosa, Donat, 
inuloides, Wiltd, 
squarrosa, Donat, 

Guizotia abysainioa, Ca^, 

Gunnora chilensiB, Lam, 
manicata, Linden, 

GypBophila muralis, L, 
paniculata, L, 
Rokejeka, Delits, 
Steveni, FicoK 


Hablitzia tamnoides, Bieh, 
Hastingia alba, 8, Wate. 


Hebenstreitia tenuifolia, 
Schrad, 

Hedysarum boreale, NtUt, 
coronarium, L. 
esculentum, Ledeb, 
flexnosum, L, 
microcalyz, Baker. 
negleotum, Ledeb, 
obBournm, 

PestaloBsae, Boimt. 
Bjdnosissimum, L, 


Heleniiim autuiniiala, L, var. 
piiiiiUiim^(TFtlleL). 
Bolasideii, A, Oreny, 
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Holeniom, con/. 

Hoopesli, A, Gray. 
qnadridentatuin, Labill. 
tenaifoliam, Nutt. 

HdianthtB annaiis, L. 

aigophyllns, Torr. A Gray. 
debllis, Nutt. 
laetiflorus, Purnh. 

Helichrysum bracteatum, 
Andr. 

grandiflorum, D. Dm. 
lanatum, DC. 
plicatum, DC. 

Berotinum, BniM. 

Heliophila amplexicanlis, L.f. 
crithmifolia, WtUd. 

HeliopsiB laeTiB, TVrx, 

Heliotro])inin enropaeum, L, 

Helipteram humboldtianTim, 
DC 

Mangleeii, F. 
roseum, 

HelleboruB colchicua, 
orientaliB, Lam, 

— Tar. roBexiB. 

Helonias bullata, L. 

— TBT. latifolia. 

Hemerocallifi flava, L, 
falva, L. 

—Tar. Kwanso, Begel. 

Heradeam asperum, Bieh. 
gummitenim, Willd. 
lanatnmi Mirhx. 
pyrexudouxa, Lam. 
Sphondjlinm, L. 

TilloBun, Ft8ch. 

Hemiaria glabra, L. 
hirsnta, L. 

Hesperifl matronalis, L. 

Heterotheca^Lamarbkii, Otm. 

Heuohera cylindrioai DaugL 
Bnuninondi, Hart. 
glabra, WitUL 
pilodadma, Fimsh. A Mfy. 
aangninaa, Engtilm, 


HibiBOOB esculAntiiBi L. 
Trlonam, L. 

Hieracinm alpinnm, L. 
amplexioanle, L. 
auraatiaonm, L. 
buplemroides, 0. C. Gmel. 
corymboBnm, Fries. 
crocatam, Fries. 

Dewari, Boswell. 
glaucum, All. 
gjmnocephalnm, Oriseh. 
Jankae, Uechtrita. 
juranum, Fries. 
lanatum, Waldst. A Kit. 
lactucaefolium, Arv. Tour. 
muromm, L. Tar. integri- 
folinm, {Lange). 
noFvegicnm, Fries. 
pallidum, Biv. 
pauDOBum, Bom. 
pratense, Tamch. 
pulmonarioides, T7//. 
rigidnm, Hartm. 
rupestre, All 
stolonillorum, Waldst 
Kft. 

umbellatum, L, 
villoBum, Jar^. 

Tulgatum, Fries. 

Hilaria cenchroideg, H. B. A K. 
Jamesii, Benth. 
rigida, Vasey. 

Hippocrepis mnltLsiliquosa, L. 

HippnriB TulgariB, L. 

HoIcub laaatUB, L. 

Hordeum adBcendens, H3. A K. 
bnlboBum, L. 
jubatum, L. 
maritimimi, With. 
mnrinuin, L. 

Beoalinum, Sohrelb. 

Honniniun pytedbicum, L» 

Hosaokia parsliiaiia, Benth. . 
Bubpinnata, Q. Dm. 

Humulus japonlcii6,SM.ir JRicc. 
— Tar. TBriega^. 

Hunnemaimia famarMolia, 
Bwe^ 
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Hyacinttme amethystinuB, L. 
romanafl, £. 

Hydroootyle repanda, Pevs. 

Hydrophyllam canadenae, L. 
Tirglnicam, L. 

HyoBcyamuB anreuB, L, 
niger, L. 

— ^var. albns, Hot L 

HypecoumgTcindiflorQm, Benth, 
procumbens, L, 

Hypericum atomarium, 

Oebleri, (1, .4. 
montanuin, L. 
olympiciim, A. 
orientale, h. vai\ (l«>cuHfla- 
tnm, (Kunzo). 
perforatum, L. 
pyramidatum, A it, 
rhodopeum, Fnv, 
tetrapterum, Frie*i, 
tomentoBum, L, 

Hypochoeris glabra, L, 

Hysaopufi oflicinaliB, L. 

— var. ariatatum, (Jnrd,), 

Iberia amara, L, 
pectinata, Boins, 
umbellata, L, 

— ^var. carnea. 

Impatiena amphorata, Edgw, 
balsamina, L. 
fulTa, NuU, 
parviflora, DC, 

Boylei, Watp. 
acabrida, DC 

Inula barbata, Walt, 
bifirona, L , ' 

Oonm, DC, 
enBUbliSyZ. 
glanduloaa, Punchk, 
mmdiflora, Willd, m 
Helenium, L, 

Urta, L. 

Hoob^ C. B, Clarke, 

flaUdsafei^ 

tiifVsolaee^ 

loQopaldiw aoaale, Beiehh. 
alUflorum, Dtir. 


Ipomoea purpureai Laim, 
Binoi^ Orteg, 

iris f oetidiBBima, L, 
graminea, L, 

— ^var. latifolia, Spach, 
miBBourienBiB, NuU, 
PflendacoruB, L, 
setoBa, PaM, 
sibirica. L, 
spuria, L, 

— Tar. notha, {Bieh,), 

IsatiB glauca, Auch, 
tinctoria, L, 

VillaTBii, Qaud, 

laopyrum fumarioides, L, 

Iva xanthifolia, Nutt. 

Jasione montana, L, 
perennis, Lftm, 

Jasonia tuberoaa, L, 

JnncuB alpinns, Vitl, 
balticuB, Willd. 
bufoniuB, L, 

ChamiflBoniB, Kunth, 
compreBBUB, Jaoq, 
efiEuBUS, L. 
glaucuB, Sibih. 
lamprocarpuB, Ehrh. 
maritimuB, Lam. 
obtuaifloruB, Ehrh, 
squarroBUB, L, 
tenuis, Willd, 

Jurinea oyanoidea, DO* 

Eitaibelia vitifolia, WiUd* 

Eoeleria albesoeiifl, DC, 
oriBtata, Pere, 
phleoideB, Pern, 

Betacea, Pere* w. valeBiaoa 
{Oaud.), 

Laetuoa fareviroBlriB, Champ. 
muralis, E. Mag. 
perenniB, L, 

numierL Otm. k Oodr. 
BBligiia,L. 

Sc8Ti0la» L. 

Tiroea, L. 

li^genarte TnlgarlB, 
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LallemAntia caneBcens, Fi^h. d 
Mey. 

iberica, Fiach, A Mey, 
peltata, Fiach. A Mey. 

lAznarckia anrea, Moench. 

liapBana communis, L. 

Lasiospermum radiatum« 
Trevir. 

Lasthenia glabrata, Li}vdL 

Lathraea Squamaria, L. 

Lathyrus angulatus, L. 

Aphaca, L, 
articnlatiiH, L, 

Cicera, L. 

Clymeiium, L, 
filiforrais, (hiy. 
latifoliuH, L, 

— ^'ar. eusifoliuH, {Ltidani). 
laotiflorus, Grecae, 
macroTThlzns, Wntnn, 
niaritimiiB, Jiiyct, 

— var. acutifoliufl. 
montanuH, 
niger, hi nih, 

Nissolia, L, 

OchruB, DC. 

pannoiiiouB, Garchc Tar. 
TBriuB. 

rotundifolius, Willd. 
BativuB, L. 

seBBilifolius, Uor/. Km\ 
BphaericuB, Retz. 
ss^lveBtriB, L. 
tingitanuB, L 
tutoosiiB, L. 
venoBUB, Mithh 

Lavatera cachemiriana,Cam^8. 
Olbia, L. 
thuringiaca, L. 
trimestriB, L. 

Layia elegans, Torr. A Gray. 
glandulosa, HaoL A Am, 
platygloBBa, A. Gray, 

Lens esoulenta, Moench, 

Leontodon asnerrimuB, Bom. 
autamnalis, L» 
crispuB, Vin. 

ElMnbergli, Hart. Kew, 
haetiliB, L. 


Leontopodium alpinnm, Cnee. 

LeonuruB Oardiaca, L. 
sibiricuB, L. 

Lepidium Draba, L. 
graminifolium, L. 
incisum, Roth. 
latifolinm, L. 

Men/iesii, DC. 

Bativnm, L. 
virginicum, L, 

Leptosyne DouglaBii, DC. 
maritima, A. Gray. 

T^epturus cylindricus, Tnn. 

T^ucojnm vemum, L. 

Leuzoa conifora, D( \ 

licvisticum officinale, Koch, \ ar, 
vancgatiira. 

J/iatriH HcarioHa, WiUd. 

Bpicata, Willd. 

— var. niontana, -1. (irinf. 

Ligusticum alatum, Spreng. 
pyrenaicum, Gounn. 
Bcoticum, L. 

Seguieri, Koch. 

Thomsoni, C. B. Clarke. 

Limnanthes alba, Hartw. 

Linaria albifrons, Sprang. 
alpina, MtU. 
anticaria, Bom. A Beat. 
bipartita, 

BronsHonetii, Ckuir. 
dalmatica, Mill. 
genistifolia, Mill. 
heterophylla, De^f. 
hirta, Moench. 
maroccana, Hook. f. 
minor, De^^f, . 

multipunctata, Eoffmgg. A 
LinX ' 

piloponneBiaca, Bfdee. A 
HeJdr. 
purpurea, L. 
reticulata, Deaf. 

— var. purpurea, 

aapidiyrina, A Lk. 

BaxatiliB, Eofftngju. ^ Link, 
apartea; Eqffingg. A Link. 
BUiata,r 
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Linaria, coni. 

triphyllfiu Milh 
trUtiB, Mill. 

TulgariB, Mill. 

Lindelophia spectabilis, Lehm, 

Liadheimera texaaa, A. Oray. 

I.inum grandiflornm, DBsf. 

— var. cocciaeum. 
monogynum, Forat. 
nervoBum, Waldni, <i Kit. 
perenne, L, 

UBitatiBBimnm, L. 

LithoBpermnm latifolium, 
Michx. 
officinale, L 

Loasa muralis, Orineh. 
vuloanica, Andre. 

Lobelia oardinalis, L. 

ErinuB, L. 
syphilitica, L. 
tenuior, R. Br. 
triqnetra, L. 

Lolinm mnltiflornm, Lam, 
perenne, L. 

Lonas inodora, Oaortn. 

Lopezia coronata, Andr. 

Lotns comioolatuB, L 
major. Scop. 
omithopodioideB, L. 
BlliquosuB, L. 
tenniB, Waldat. dt Kit. 
TetragonolobuB, L. 

Lnnaiia annna, L. 
rediviya, L. 

LnpiniiB afflnia, Ag(Mrdh. 
angnBtifoliaB, L. 
arborens, Sims. 

Oosentini, Quss. 
denBifloms, Bmih. 
eleganB, E. B. A K. 
mioranthiUL 
motabiUBi iSiur. 
pdyphyUniL 
pnbewjeiuiit Ania. 
pidohdlt^ 
tricolor, Hort. 

14889 


Lmrala oampeBtria, DC. 
maxima, DO. 
nixea, DO. 

Lychnis alpina, Mill. 
chalcedonica, L. 
Coeli-roBea, Backh. 

— var. ele^B, Hort. 
coronaria, Desr. 

— var. ocnlata. 
dioica, L. 

FloB-cucnli, L. 
fnlgens, Ftsch, 

Githago, Scop. 
haageana, Lemaire. 
LagMcae, Hook./. 
pyrenaica, Berger. 

ViBcaria, L. 

LyooperBicum esculentum, Mill. 

LycopuH enropaeuB, L. 

Lycurns phleoides, H. B. dc K. 

Lysimachia atropnrporea, L. 
baryatachys, Bunge. 
ciliata, L. 
clethroideB, Duhy. 
davnrica, LedeA. 
vulgaris, L. 

Lythrum Graefferi, Tenore. 
Balicaria, L. 

— var. rosea. 

Madia elegans, D. Don. 
gativa, MoUna. 

Malcolmia africansi R. Br 
maritima, R. Br. 

Malope trifida, Oav. 

Mcdva Aloea, L. 
crispa, L. 

Dnriaei, Hort. Kew. 
moBchata, L. 
oxyloba, Botas. 
parviflora, L. 
rotnndifolia, L. 
sylvestriB, L. 

MalvaBtrnm limenso, Ball. 

Mandngora offloininiin, L. 

Mambiiifai aBtraosnieiua, Jaog. 
pannonicnm, RekfA. 
volgare, L. 
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Martynia fragraiiBp LiiudL 

Matricaria glabra, BaJL 
inodora, L. 

— var. discoidea, {OCX 
Tchihatchewii, HorU Kew, 

Matihiola incana, It. Br. 
Hlnuata, It. Br. 
tricuapidata, B. Br. 

Meconopsifl cambrica, Vig. 
Wailichi, Hook 

Medicago apiculata, Willd. 
hispida, Qaerin. 
littoralia, Bhode. 
lupulina, L. 
maculata, Siblh. 
marina, L. 
minima, L. 

Marex, WiUd. 
orbiculariB, AIL 
aativa, L. 

Bcntellata, All. 
tnbercalata, Willd. 

Melica altiaaima, L. 
oiliata, L. 

— var, penicillaris, (BoiSs. 
A BaL). 

glanca, F. Schultz Tar. 

nebrodenais, (Pari.). 
nntanB, L. 
nniflora, Rete. 

Melilotna alba, De»r, 
indica, All. 
officinalis, Lam. 

Melissa officinalis, L. 

Mentha Fuleguim, L. 

sylTestris, L.Tar. candicans, 
{Mill). 

Tiridis, L. 

Mercniialis annua, L. 

Meaembryanthemum pomeridi- 
anum, L. 
pyropeum, Haw. 

Mimulus cardinalis, Dougl. 
cnpreuB, Begel, 

Intens, L. 

Mirabills dlTarioata, Lowe. 
Jalapa, L. 
longiflora, L. 


Modiola multihda, JfosncA. 

Molinia caernlea, Moench. 

Molopospermum cicntarium, 
DC. 

Momordica Gharantia, L. 

Monolepis trifida, Scltrad. 

Moricandia arvensis, DC, 

Moschana piimatiiida. Rmz A 
Pav. 

Muehlenbergiaglomei^ata, TVm. 
mexicana Tnu. 
sylvatiea, Torr. A Cray. 
Willdenovii, Trin. 

Muscari Argaei, Hori. 
armoniacum. Baker. 
atlanticum, Bo tee. A BeuU 
comoBum, Mill. 
Heldreichii, Boine. 
moBchatum, Willd. 
neglectnm, Qim. 
racemosnm, Mill. 
HzoTitRianiim, Baker. 

Myosotis arrensis, Lam. 
tollina, Hoffm. 
dissitiflora, Baker. 
palustris, Lam. 

Myosurus minimus, L. 

Myriactis nepalensis, Leza. 

Myrrhis odorata. Scop. 

Nardus stricta, L. 

Nemesia floribunda, Lehm. 
pubescens, Bmth. 
versicolor, E. Mey. 

Nemophila aurita, Lindl. 
insignis, Dougl. 
maculata, Bmth. 
Menzie6ii,'J3coA;. A Am. 
parviflora, Doi^l, 

Nepeta asurea, B. Br. 

Oataria, L. 

concolor, Boias. A HMr. 
macrantha, FUch. 

MussinU Sprang. 

Kepetellay L. 
nuda, L. 



19 


Nepeta, cmf, 

spicata, Bmth. 

BURvis, Stapf. 

Nicandra physaloideB, (dtaertn, 

Nicotiana acuminata, Hook, 
alata, Link & Otto. 
Langsdorffil, Schrank. 
paniculata, L. 
ruBtica, L. 

Tabacum, L. 

Nigella damaacena, L. 
hispanica, L. 
orientalis, L, 

Bativa L. 

Nolana proBtrata, L. 

NothoBCordum fragrans, Kanth. 

Ocimum canum, Sms. 

Oenanthe crocata, L, 

Lachenali, G. C. Gmelm. 
poucedanitolia, Polltdi. 
pimpinelloides, L, 
silaifolia, Bwh. 

— var. australis, Wulf. 

Oenothera amoena, Lehm. 
berteriana, Spach. 
biennis, L. 

— var, grandiflora, Torr. A 
Gray. 

bistorta, NntL 
densiflora, Lifidt. 
dentata, Oav. 
frutiooBa, L. 

— var. Youngii, Hort. 
glauca, Mtchx. 
odorat^ Ja>cq* 
pumila, Zr. 

riparia, Nuit 
roBea, Ait 
specioBa, Nvtt 
tenella, Cav. 
tetraptera, Cav.. 

Omphalodes linifolia, Muench. 

OnobrychiB laaiostachya, Boisa, 
PallaBii, Bieb, 

Bativa, Lam. 

OnonlB arvenBiB, L. 
rotnnditolia, L. 

BpinoBa, L. 


Onopordon Acanthium, L. 
sibthorpianum, JBmaii. 

Opoponax Chironium, Koch. 

Orchis folioBa, Sofand. 
incamata, L. 
latifolia, L. 
maculata, L. 

Origanum vulgare, L. 

Omithogaluin arcuatum, Stev. 
exscapum, Tenore. 
ilmbriatum, Wiild. 
narbonense, L. 
nntans, L. 

orthophyllum, Tenore. 

OmithopuB perpuBilluB, L. 
sativuB, Brot 

Orobancho Hederao, Dnhy. 
minor, Soil. 
ramosa, L. 

Oxalis cornieulata, L. 

— var. atropurpurea. 

Oxybaphus nyetagineus, Sweet 

Oxytropis'^campeBtriB, DO* 
ochroleuca, Bunge. 
pilosa, DC. 

Palaua dissecta, Benth. 

Pallenis spinosa, Otm. 

Panicum bulboBuxn, H. B. A K. 
capillare, L. 
colonum, L. 

CruB-galli, L. 
laachne, Both* 
miliaceum, L. 
obtuBum, H. B. A K, 
Banguinale, L. 
texanum, Vaaey. 
virgatum, L. 

Papavei aonleatuin, Thumb. 
alpinum, L. var. roseum. 
apulum, Terwre. 

Argemone, L. 
dubium, L. 

glaucum, Boiee. A Haumhn. 
laevic^tum, BuA. 
lateritium, O* Koch* 
nudloanle, L. 

B9 



F^paT^r, eo/nU 
orientale, £. 

— var. bracteatam, {Lindl^. 
pavonlnum, 
pilosum, SihtK & 8m. 
Khoeas, L. 

— var. latifolium, Ptmn. 
rupifragnm, Bom. Jt Beui. 

— var. ailanticam, BaU. 
Bomnifemm, L. 

Btrictnm, Bom. 

Pappophornm alopecuroideum, 
Vahl. 

Paracaryom heliocarpnm, Keim. 

Paradiaia LUiastram, Bertol. 

Parietaria officinalis, L. 

PamaaBia nnbicola, Wall. 
palustria, L. 

Farochetns communia, Bvch- 
Ham. 

Paapalum dilatatom, Pair. 
pnbiflonuu, Bitpr. var. 

glabrum. 
virgatnm, L. 

Peganum Harmala, L. 

Peltaiia angnatifolia, DC. 

Penniaetnm oenchroidea, Bich. 
typhoidenjn, Bich. 
villoaam, B. Br. 

Pentatemon barbatna, Both. 
camjpannlatnB, Wiltd. 
coniertas, Dougl. 
difiEusna, DoimI. 
glandoloana, Dougl. 
glaucna, Qrah. var. ateno- 
aepaluB, A. Cray. 
Hartw^i, Benth. 
laevigatas, Soland. var. 
Digitalua, A. Cray. 

Petunia nyotaginiflora, Jusa. 

Penoedanom aegopodioidea, 
Vanias. 

wAMOsym^Bekhh.f. 
gaUioam, Latour.' 
graveoleni, BevUh. 
aatlvnnii Bmih. A Hooh.f. 


Peuoedanam, oont. 

Bowa, Kurz. 
verticillare, Sprang. 

Phacelia bipinnatifolia, Michx. 
campanularia, A. Cray. 
divaricate, A. Gray. 
hiapida, A. Gray. 
loaaaefolia, Torr. 

Parryi, Torr. 
tanacetifolia, Benth. 
viscida, Torr. 

Whitlavia, A. Gray. 

Phaecasinm lampaanoidea, Casa. 

Phaenoaperma globoaa, Munro. 

Phalaris amndinacea, L. 
canarienaia, L. 
intermedia, Box. 
paradoxa, L. 
tnberoaa, L. 

PhaaeoluB aconitifoliua, Jasq. 
multifloruB, Willi. 

Mungo, £. 
piloBUB, H. B. ic K. 
ricciardianuB, Tmors. 
tuberoBUB, Lour. 
vulgaria, L. 

Phelypaea coccinea, Poir. 

Phleum aaperum, Ja€q. 
Boehmeri, Wihel. 
pratenae, L. 

Phlomia agraria, Bunge. 
armeniaca, WilU. 
lunariifolia, Sihth. A 8m. 
aetigera, Falc. 
tuberoaa, L. 
ambroaa, Tares. 
viacoaa, Poir. 

Phyaalis Alkekengii, L. 
Franol^eti, Mast. 
peruviana, 

Fhyaochlaina orientalia, &. 

PhyaoBtegia virginiana, 

— var. BpedoBa, A. Otiiy. 

Phytenma caneaoena, WaUst. A 
Kit. 

Halleri^ All, 



Phyteumai oorU. 
orbiculaie, L. 

Bchenchseri, All 
Bpicatum, L. 

Phytolacca acinosa, Bfurb, 
icoBandra, L. 
octandra, L, 

Picridium tingitanum, Desf, 

PicriB echioides, L. 
hieracioides, L. 

Pimplnella Anisnm, L. 
xnagnai L. 

Pistim arveiiBe, L. 
elatiuB, Bifb. 

Bativum, L, 

Plaatago arenaria, Waldsl A 
KiL 

Oandollei, Eajin. 
Coronopns, L. 

Oynops, L, 

Lagopus, L. 
lanceolata, £. 
major, L, 

— var. mbra. 
maritima, L, 
media, L. 

Oreades, Dectie, 

OTata, Fvrsk, 
patagonioa, Jacq, 

Platyoodon grandifloram,i4 J)(7. 

PlatyBtemon califorEiioaB,j5m^/(. 

PlenroBPennam angeliooides, 
Benth. 

palchrum, Attch, A Hemsl 

Plumbago miorautha, Ledeb. 

Poa abyBBinlca, Jacq. 
alpina, £. 

var. badeneiB, (JSaenke)^ 
araohuif era, Torr. 
caeala, 8m. 

Ohaixii, ViU. 
ohineiu^ L. 
oompreflBa, L. 
nemoiaUa, L. 
nevadeiiabL Fob^. 
palustrlB, 
prateuriB, L. 
tririaliB, L. 

Tiolaoea, AH. 


PodoleplB acuminata, JB. Sr. 

Podophyllum Emodi, WaU. 

Polemonium caeraleum, L. 
flaTum, Gh^eme. 
himalayanum, Baker. 
mexicanum, Gerv. 
pauciflorum, S. Waits. 

- reptauB, L. 

Polygonatum biflorum, Ell 
verticillatum. All 

Polygonum alpinum, All 
aviculare, L. 

Bifitorta, L, 
capitatum, Buch^Bam. 
cilinode, Michx. 
compactum, Book./. 
ConvolTulUB, L. 
orientale, L. 
vivipamm, L. 

Weyrichii, F. Schmidt. 

Polypogon mouBpelieuBiB, De^. 

PolypteriB texana, A. Qray. 

Portulaca grandiflora, Book. 

Potentiila alchemilloideB, 
Lapeyr. 

alpoBtris, BaU.f. 
argentea, L. 

— var. calabra, (Thnore). 
arguta, PursK 
argyrophylla, WaU. 
chinenBiB, Scr. 

Comarum, Nestt. 
coUina, Wib$l 
DetommaBii, Tmore. 
digitata x ^bellata. 
glaaduloaa, Lindl. 
graciliB, uougl 
heptaphylla, Mill. 
hippiana, Lmm. 
hirta, L. 

kotBohyana, Fenssl 
kurdica, Boiw. 
montenegiiiia, Pantoe, 
mooniana, Wight. 
multifida, L. 
neTadeni^ Bairn. 

Opaoa, Zr. 

pemfeylTanlca, L. w. 

azaohnoidBa, leAm. 
pyramiha^ 



Potentilla, ixmt, 
recta, £. 

— var. laciniata. 

— var. macrantha. 

— var. palmata. 

rivalis, Nuit. var. mille- 
grana, WaK 
rupestris, L, 

Bchrenkiana, Regeh 
Bemi-laciniata, Ho7 U 
sericea, L, 

Sibbaldia, HaU. /. 
tanacetifolia, 
tridentata, Soland, 

Viflianii, Pane, 
ivrangeliana, Finch, d Mrg, 

Poterium alpinum, HorLKvw. 
caaadense, .4. Gray, 
oiiiGinale, A, Gray, 
Sanguisorba, L, 

Pratia angnlata, Hook,/, 

Prenantbes purpurea, L, 

Primula algida, Adams, 
oapitata, Hoak, 
cortusoideB, L, 
denticulata, Sm, 
elatior, lit ft, 

Forbesi, Fmnch, 
japonica, yl. Gray, 
obconica, Hauer, 
ofELcinalis, Jacq, 

PoisBoni, Fmneh 
roBca, BuyU, 
verticiUata, Forak, 
vulgaris, Ends, 

Prunella grandiflora, Jacq, 

— var. laciniata, HorU 

— var. rubra, Hart, 
vulgaris, L, 

pBondea macrostachya, DC, 
physddes, Hook, 

Pulioaria dysenterica, Goer In, 

Ramondia pyrenaica, Rich, 

RanunculuB acris, L, 

— var. Bteveni. 
arvensiB, L, 

Broteri, Freyn, * 
bmtiu^ Tenure, 
oauoaBiouB, BUh, 


Banunculus, emt, 
chaerophylluB, L, 

Chius, DC, 

Cymbalaria, Parsh, 
falcatUB, L, 

Flanunula, L, 
gramineuB, L, 
lanuginoBus, L, 

Lingua, L. 
muricatus, L, 
ophiogloasifoliuB, Vttl. 
fi&rdouH, (*r, 
trilobns, Dvsf. 

Haphanus maritimus, Sm, 
sativns, L, 

Kapistrum linnaeuuum, Bmss, 
fi Rent. 

Reseda alba, L, 
glauca, L, 
lutea, L. 

Luteola, L. 
udoraia, L, 

viigata, lioths, d Rent, 

RhagadioluH Hedypuois, Ftach, 
d Mvy, 

BtellatuB, Gaertn, 

Rheum colliiiianum, Bailt, 
Emodi, Watt, 
Franzenbachii, Mamt, 
macropterum, Mari, 
officinale, BaiJl, 
palmatum, L, 

— var. tanghuticum. 
Rhaponticum, L, 
undulatum, L, 
webbianum, Rayle, 

Ricinus communis, L, 

Roemeria hybrida, DC, 

Rubia peregrina, L,, 

Rudlieclda amplexicaulis, VaM* 
digitata, Mill, 
hirta, L, 
laciniata, L. 
maxima, Nutt, 
speoiosa. Wander, 

Rumez abyssiniens, Jacq, 
alpinuB, L, 

Acetosell)^ L, 





BmneZf cmt. 

Brownii, Campd. 
oonglomeratns, Murr. 
criBpuB, £r. 
nepalensis, Spreng, 
obtnsifoliuB, L. 

— var. sylvestris, ( Wallr.). 
oocidentalis, & Wats. 
orientaliB, Semh. 

Patientia, L. 

pulcher, L. 
rosens, L. 

BalicifoliuBi Wetnm. 
BangainenB, L. 

Bcntatus, L. 
vesicaritiB, L. 

Ruta graveolens, L. 

Sagina glabra, Fmzl. 

— var. pilifera, (Feiizl). 

SalpigloBBiB linearis, Hook, var. 
grandiflora. 
sinuata, Par. 

Salvia argentea, L. 

Beckeri, Tnmtv. 
cadmica, Bmss. 
olandestina, L. 
Colnmbariae, Benth. 
glntinosa, L. 
hians, Boglt*. 

HorminnzD, L. 

— var, bracteis roseis. 

— var. bracteis violaceis. 
interrupta, Svfioasb. 
lanceolata, Broms. 
lyrata, L. 

nnbicola, Wall. 
nutans, L. 
officin^iB, h. 
pratenslB, L. 

--var.BaTimgarteni,(£riPU^.). 
—var. rosea, 
re^lana, Traatv. 
Boniedeana, Stop/. 
Solarea,X. 
sylvestris, L. 
tiliaetolla, VaM. 
Yerbenaoa, L. 

— var. dlsennas, {Sihth. A 
8mX 

verticillati^ L. 
virgata, AU. 
visooaa, Jaog. 


I Bamolns Valerandl, L. 

\ — var.americaniis, A,Oray. 

' Sanvitalia proonmbens, Latn. 

Saponaria calabrica, Guas. 
orientaliB. L, 

Yaccaria, L. 

Saracha Jaltomata, Schhcht, 
Satnroja montana, L. 

I Sanssurea albescens. Hock, f, k 
Timm. 

Saxifragra Aizoon, L. 

— var. ChurcMllii, JTsni. 

I — var. Oandinii, {Bruegg,), 

— var. incrustata. 

— var. pectinata, (Schott). 

— var. roBularis, Schleich. 

— var. rotata. 
caespitosa, L. 

— var. hirta. 
cartilaginea, Wtfld. 
Gochlearis, Reichh. 
Cotyledon, L. 

— var. pyramidalis, 
(Lajteyr.). 

crastata, Vest. 
decipiens, Ehrh. var. 

Steinmanni, (^Tausch). 
Geum, L. 
glancescens, Beut, 
granulata, L. 
hirsuta, L. 

Hostii, Tausch. 

— var. altissima, {Kern.), 

— var. maonabiana, Hort, 
hypnoides, L. 
lingulata, Sell. 

— var. lantOBcana, (JBoias. Jt 
Eeut.). 

longifolia, Lapeyr, 
muBcoides, IVulg, 

— var. pygmaea^ (Haw.), 
xnntata, L. 

peltate, Torr. Ora^. 
rocbeUaoa, Stamh. w. 

coriophylla, (JEhrMb.). 
rotimdiloUa, L, 

— var. hinnite. 
earmantoBB, L. 

Sibthorpii, Boiu, 
nifbroaa, t. 

— var. gnoilia. 

viddenata^ 



a 


Boabiofla amoenai Jacq, 
arvensiB, L, 
atrapurpurea, L. 
auB^is, WuJf, 
brachiata, Sibth, A 8m. 
cauoBBica, Bteh. 
Columbaria, L. 
graminifolia, L. 
gramuntia, L. 
integrifolia, L. 
iseteiiBia, L. 
lancifolia, Leniaf. 
macedonica, Vta. 
micrantha, Desf. 
palaestina, L. 

Portae, Hater, 
prolifera, L. 

Pterocepfaala, L. 

BUCCiB^ L. 

BjlTatica, L, 
veBtina, Foax. 

Scandix Balanaae, iSet//. 

SchlBanthuB pinxiatuB, Haiz A 
Pav. 

retoBUB, Hmk. 

Bchiaopetalum Walkeri, SnatR. 

Bcilla bifolia, L. 
festaliB, Salfsh, 
hiBpanica, Mill. 
peruviana, L. 

Bibirioa, Andrews. 
venia, Ends. 

BdrpuB Eriophorun^ Michx. 
HoloBohoenuB, L. 
polyphylluB, Vahl. 
Betaceus, L. 
triqueter, L. 

SderanthuB annuua, L. 

bclerocarraB uniBorialiB, Benih. 
A jSoohf. 

SoolymuB maculatoB, L. 

Soopolia lurida, Dim. 

Soorpiama vermiculata, L. 

Sooiwmeta bireata, L. 
hispanioa, L. 
laomlatai L. 


Bcrophularia alata, &ilih. 
alpeatrlB, J. wy. 
aquatioa, L. 
nodosa, L. 

Boorodonia, L. 
sylvatioa, Bmes. A HMr. 
vemalis, L. 

Scutellaria albida, L. 
alpin^ L. 
altiBBima, L. 
baicalensis, (hurgi. 
galericulat^ L. 

Secale Cereale, L. 

Becurigera Ooronilla, L. 

Bedum acre, L. 

Aizoon, L. 
album, L. 
amplexicaule, DO. 
AuacampseroB, L. 
caeruleum, Vahl. 

Ewersii, Ltdeb. 
hispanicum, L. 
hybridum, L, 
maximum, 8a t. 

— var. atropurpureum. 
middeudordanum, Mcunn. 
roBetm, Saop. 
rupeBtre, L. 

Telephium, L. 
villoBum, L. 

wallichiauum, Hook. f. A 
Thoms. 

Selinum Omelini, Bray. 
tenuifolium. Wall. 

SempervivumarvemenBe, Lecoq 
A Lamotte. 

BoisBieri, Hart. 
boutignyanum, Billot A 
Oren. 

cauoaBicum, Bupr. 
flagelliforme, Fieoh. 
metfenianum, Schmttep. 
montanum, L: 
obscurum, Hart. 

Pilosella, Hort. 

PomelUi, Lamotte. 
BpeoioBum, Laimotie. 
teotorum, L. 

, var. metioanum, Hort. 
Verloti, Lamotte. 
violaoeum, Hort. 



BenMio adonidifolias, Ltriael. 
afigyptioB, L. 
auiantiacas^ DC, 
Olneraria, DC, 
diversiMiaB, Wall, 
Doria, L, 

Doronicam, L, 
elegans, L, 

Hodgfsoni, Kew, 
japonicuB, 8ch, Bip, 
Kaempferi, DC, 
macropliylinBy Bieh, 
nemorenBifi, L, 
sarracenicns, L, 
BquttliduB, L, 

BuayeoleiiB, Ell, 
thyrooideus, DC. 

ViBCOBOB, L, 

Serratcila coronata, L. 
heterophylla, Desf, 
quinqnefolia, Bieh. 
tinctoria, L, 

SeBamnm indicam, L, 

HeBeli elatum, L, 

gummiferam, Sm, 
oBsenm, Crantz, 

SeBleria cylindrioa, DC*^^ 

Setaria glauca, Beam, 
italica, Beam, 
maorochaeta, Sprmg, 
vertioillata, Beauv, 
viridiB, Beauv, 

SheTardia anrezuis, L, 

Sidaloea Candida, A, Cray, 

SideritiB Boordioidea, L, 


Slene, c(mL 

Fabaria, Sihth, A Sm, 
fimbriata, Sima, 

Fortunei, Via, 
fuBcata, Lmk, 
gallica, L, 
glanca, Pin/rr. 
italica, Pars. 
juven^ifl, Delile, 
laeta, A, Br. 
linloola, C, C, Cmel. 
longicilia, Otth, 
lon^flora, Ehrh. 
monachorum, Vta, 
MuBcipala, L, 
noctiflora, L, 
nutans, L, 
obtusifolia, WilU, 
pendnla, L. 
quadrifida, L, 
rubella, L, 

Sartori, Bom, 

Saxifniga, L, 

Bchafta, Ctml, 
sedoideB, Jac^ 

Bquamigera, Bom, 

Btylosa, Bunge, 
tatarica, Pen^, 
tenuis, WMd, 
undulata, AU, 
verecunda, 8. VToto. 
YOBiculifera, J. Cay, 

Siler trllobum, Syup, 

Silphium integrifolium, Muhx, 
perfoliatum, L, 
BcaberrimuixL S!tt, 
trif oliatum, £. 

— var. tematnm, Beiz, 


SiegeBbeokia orientaliB, L, 

SUcne alpeatriB, Jcusq, 
Armeria^Z. 

ohloraef olia, Bm, yax, awer- 
tifoUa. 

ohromodonta, B&m, is 
BeuL 

oiliatia, Aurr. 
olandeatinai Jacq, 
oolmta, Pair, 
eoiuddaa, L, 

OuouBdiM, Wihel, 
echiiiiata» 


Bilybum ebumeum, Ooaa. 
Dur, 

Mariannm, Baartn, 

BiBymbrinm aBBOanum, Loae, 
Pard. 

auBtriaoum, Jacq, 
eryaimoidefl^ D^if. 
hiapanicanii JiUiq, 
multifidiim, Wiud, 
j^yoeratinm, L, 

Bophia, L, 

BtriBtiBBlniuiki, L, 
jL 

XhaliajDBf 


A 

A 



SiBjrinohiam anguBtifoliiun, 
Mill 

striatum, 8m. 

Siam latifolium, L. 

Smilaoina raoemosa, Denf. 
Btellata, Desf. 

Smymiam Olusatrum, L, 

Bolanum guineense, Lam. 
nigrum, L. 

TilloBum, Wind. 

Bolenanthes lanatus, A.DC. 

Solidago arguta, Ait. 
canadensis, u. 

Drummondi, Tirrr. i Gray. 
elliptica, Ait. 
elongata, Nutt. 
glomerata, Michx. 
lithospermifolia, Willd. 
Virgaurea, L. 

Sonohus oleiaceuB, L. 
palustris, L. 

Sophora angustifolia, 8teb. & 
SSmcc. 

Sorghum vulgare, Peru. 

Sparganium simplex, Eadn. 

Spartina Schreberi, J. F. Gtnel. 

Specularia falcata, A. DC. 

— Tar. casteUana, Lange, 
pentagonia, A.DC. 
perfoliata, AJ)C. 
Speculum, A. DC. 

Spergula arrensis, L, 

Spiraea Aruncus, L. 
Filipendula, L. 

Ulmaria, L. 

Bporobolus airoides, Torr. 
asper, Kunth. 

6 ^ 0 ^. 

heterolepis, A. Gray. 
Wrighti, Munro, 

Staohys alpina, L. 

— Tar. intermedia, 
annua, L. ' 

arrensis, L. 

Betdnloa, BmUh^ 


Staohys, * 
germanioa, L. 
grandiflora, Benth. 
setifera, C. A. Mey, 
sylvatica, L. 

Statice beilidifolia, Gouan. 
cordiita, L. 
echioides, L. 
eximia, Schrenh. 

Gmelinii, Willd. 
gongetiana, Girard. 
Limonium, L. 
sinuata, L. 
speciosa, L. 

Bubpuberula, Hurt. 
tatarica, L. 

Thouini, T/t;. 
tomenteila, Bom. 

Stevia Eupatoria, Willd. 

Stipa Aristella, L. 

OalamagroBtis, Waklenh. 
capillata, L. 
papposa, Neon. 
pennata, L. 

Bibirica, Tjtim. 
sportea, Trtn. 
viridula, Trin. 

Buaeda maritima, Dam. 

Succowia balearlca, Medic. 

Swertia cordata. Wall. 
perennis, L. 

Symphyandra Hofmanni, Pant. 
pendula, AJ)C. 

Waimeri, Heuff. 

Symphytum peregrinum, Ledeb, 

Synthyris renif ormis, BentJu 

Byrenia sessiliflora, Ledeh. 

Tagetes erecta, L. 
patula, Ln 
pusilla, E. B. A K. 

TamuB communis, L. 

Tanaoetum rnlgare, L. 

Taraxacum gymnanthum, DO. 

Telephium Imperati^Zr. ^ 

Tellima grandiflora, B.Sr.^ 
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TetngooiA crystallina, V Her it 
expanea, Murr. 

Teuorium Ardnini, L, 
anremn, tirhreh. 

Botrys, L. 
canadense, L, 

ChamaedryB, L, 

Marum, L, 
montanum, L. 
multiflorum, L. 

Scorodonia, L. 

— var. crispunu 

Thalictrnm angustifolium, L. 
aqnilegifolinm, £. 
fiavum, £. 

— var. sphaerocarpum, [JLej, 
& Cmirt,), 
glauonm, Dph/, 
minuB, L, 

— var. affine, {Jord.). 

— var. concinnum, (TT/ZW.). 
— var. elatum, (Jfwq,), 

— var. flexuosam, {Bernh*). 
— var.pubescens,(&V/( Jeirh.), 

— var. pni^nrascens, 

{Oe(yt'gi)» 

squaiTOBum, Stejduin. 

Thaspiam trifoliatum, A. Oray. 

TheleBperma Gray 

ThermopBis caroliniana, M, A. 
CurtiH. 

montana, Nutt, 

Thladiantha dnbia, Bunge. 

Thlaspi arvense, L. 

ceratocarpon, Murr. 
kotschyannm, Boiss, 
latifolium, Bieb. 
perfoliatam, L. 

ThymuB oomoBas, Heuff‘. 

Tigridia Pavonia, Ker^Oawl. 

Tinantia f agBX, Scheidtu. 

Tofleldia calyonlatai Wahlmb. 

1V>liplaa MenzieBiiy Torr. A 
Gray. 

TolpiB barbata^ Oaertn. 
TraAeliom oaernleiun, L. 


Traohymene piloea, 8m. 
Tragopogon pratensia, L. 
Trioholepis fnroata, DC. 

Tridax trilobata, Hemsl. 

Trifolinm agrarium, L. 
angustifolium, L. 
armeniuxn, WiUd. 

Balansae, Boise. 
clypeatum, L. 
diffuBum, Elirh. 
fragiferum, L. 
glomeratum, L. 
hybridum, L. 
incamatum, L. 
lappaceum, L. 
leucanthum, Bieb. 
maritiinum, Htds. 
medium, L. 
multistriatum, Koch. 
pannonicum, L. 
Perreymondi, Grm. & 
Goar. 

pratense, L. 
procumliensy L. 
purpureum, Loisel. 
repens, L. 
resupinatum, L. 
rubens, L. 

Bcabrum, L. 

BpumoHum, L. 

BquarroBum, L. 
striatum, L. 
tomentoBum, L. 
tridentatum, Lindl. 

Triglochin maritimum, L. 
paluBtre, L. 

Trigonella Balansae, Boies. A 
Beut. 

comiculai^ L. 
caerulea, 
cretica, JBcriss. 
Foennm-gpeoom, L. 
ovalis, Boiss. 
polyoenta, L. 
radiata, .Bow. 

Trillium grandlflonim, Salisb^ 

TripteriB cheiranthifoliai 
gohutts. 

TriBetuin flaveBcenB, Bsauv. 
rlgidumr Boem. A 8eimU. 



Tritioam durum, Ihtf. 
monoooooin^ L. 
o^tam, JSoflp. 
vUloBom, Bmuv, 
violaoeom, Hormm, 
▼algare, ViU. 

Tiitonia Fottsii, Benth, 

TrollinB asiatiouB, L. 

Tropaeolum adunGam, Sm. 
majas. L. 
minnB, L. 

Trozimon grandiflorum, A. 

■ Oray. 

laciniatum, A, Gray, 

Tunica olympica, Bom, 
prolifera, Scop, 

Sazifraga, Scop, 

Typha angustifolia, £. 
latifolia, L, 

Btenophylla, Fhch, is Mey, 

TyrimnuB leuoographuB, Cass, 

Uniola latifolia, 

UroBpennum pioroideB, Desf. 

Ursinia pulchra, N, E, Br, 

UrtioB membranAcea, Pair. 
pilulifera, L, 

— Tar. balearica, {LX 
thunbergiana,Sf/co. i Zttcc, 

Ta)priana offloinaliB, L. 

— Tar. ezaltata, {Mikan), 
— Tar. Bambncifolia, 
{Mikan). 

Fhu, L. 

Talerianella carinata, Loiael. 
coronata, DC. 
dentata, Poll. 
echinata, DC. 
eriocarpa, Deav. 
olitcnia, PM. 

Tesicaria, Moendi. 

Vmtrum album, L. 
nigniiii, L. 

Tiride, Ait. 

Varbeioum Blattaria, L. 
Ohaizil, ViU. 


Yarbascum, cont. 

Lyohnites, L. 

xnalaootrichum, Boias. c(* 
Hcldr. 
nigrum, L, 
orientale, Bf'eb. 
pblomoides, L, 
phcBuioeum, L, 
pulTerulentum, Vill. 
pyramidatum, Bieb. 
Binuatum, L. 

BpecioBum, Schrad, 
ThapsuB, L. 

Tirgatum, With, 

Verbena angnstifolia, Michx, 
Aubletia, L. 
biserrata, H. B. 
bonariensiB, L, 
oaroliniana, Miclix, 
officinalis, L, 

VerbeBina helianthoides, Michx 

Yemonia altisBima, Nutt. 

Veronica aphylla, L, 

— Tar. pinnatifida. 
Bidwillii, Hooh.f. 
Buzbaumii, T&iore. 
ezaltata, Maud. 
incana, L. 
incisa, Ait. 
longifolia, L. 

— Tar. BubBOBBiliB, Miq, 
officinalis, L, 
repens, DC. 
saxatilis, Scop, 
serpyllifolia, L. 

Bpicata, L, 

Tirginica, L. 

— Tar. japonica, (Steud.). 

Yicia amphioarpa, Dorth. 
argentea, laipeyT, 
bitbynica, L. 

\ calcarat^ Deaf, 

Oracca, t. . . 
diBperma, DC. 

Faba, L. 

— Tar. equina, {Steud.). 
gigantea, Hook. 
nfubonensiB^ L. 
pratenaiB, Mart. 

' pyrenaica, PKmrr. 
satiTE, L. 
sepium, L. 
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Yicta, cont. 

Edcnla, OiM8, 
gylTatlGB, L. 
unijui^a, A, Brawn. 

YBria, Host. 

Tilloaa, Roth. 

Vince toxicnm fnscatum, 
Betchh.f. 
nigrum, Mmuh. 
ofBcinale, Mmwh. 

Viola cornnta, L. 
elatior, Frm. 
hirta, L. 

Jooi, Janica. 
lutea, Huds. 
odorata, L. 
paluBtris, L. 
pabescena, Att. 
atriata, Ait. 

BjlTeatrifl, Lam. 

Byrtica, SUnd. 
tricolor, L. 


Wahlenbeigia oapoiiaifl, AJ>0. 
dalmattoa, A*DO. 
tennlfoUa, AJXt. 
nndulata, J..ZX7. 

Xanthlnm spinoBam, L. 
atmmariam, L. 

Xanthocepbalam gymnosper- 
moidea, Bmth. & Hk.f. 

Xeranthemnm anniinm, L. 
cylindraceum, SMh. A 
8m. 

Zalnzianakya capenaia, Walp. 

Zea Maya, L. 

Zinnia haageana. Regel. 
panciflora, L. 

Ziziphora tenuior, L. 

Zygadenna elegana, Pureh. 


TREES AND SHRUBS. 


Aoanthopanaz BesBiliflornm, 
Seem. 

Acer campestre, L. 

— Tar. aetnense. 

— Tar. ooUinpm. WaUr. 
circinatom, Pureh. 
ooriacenm, Taueeh. 
hyroanmn, Ftech. A Mey. 
insigne, Boiee. A Buhse. 
Lobelii, Tenure. 
macrophyllmn, Pureh. 
monspeasolaiiam, L. 
opvlifoliam, ViU. 

— Tar. neapolitanam. 
BMado-Platanna. L. 

— Tar. lateBoenB. 

— Tar. parpaream. 
tatarioum, L. 

Aflantng gla&duloaa. Detf. 

Ainas oordilolia, Tenore, 
dntinosa, Oeurtn. 
inmna, WHOd, 
japonioa, SUb. A Zuec. 
aarltiais, JftMUtnb, 


Ainas, corU. 

nitida, EnM. 
oregona, NtM. 
orientaliB, Decne. 
aerralata, WiUd. 
sabcordata, C. A. Mey, 
TiridiB,DC7. 

Amelanobier canadenMs, Terr, 
A Gray. 

— Tar. oblongifolia, Tbrr. 
A Gray. 

Talgaris, Moeneh. 

Amorpba oaneeosna, Mt/M. 
fratioosB, L. 

Andromeda polifolia, L. 
Arbatas Andraoime, L. 
MenaiesU AtrsA 
tJnedo, L. 

Aacaftn^^onlos, HTtunh. 
Bacobaris IiaUndMla,X. 
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BerberiB angolosa, TFa//. 
Aqnifoliam, 

— var. faacioolariB, Nwlwh, 

— var. nLarrayana, Hurt, 
ariBtata, DC* 

— var. floribunda. 

— var. umbellata. 
bnxifolia, Lam, 
canadensiB, Pur»h, 
concinna, Htjok, /. 
Dai*winii, HtMil. 
repens, LnuiL 
Sieboldii, Miq, 
sinensis, Dps/, 

— var. spathulata. 
Thanl)ergi, DO, 
virescens, Himh.f. 
vnlgaris, L. 

— var. foliis puroiireis. 

— var. iberica, Htyrl, 
wallichiana, DC, 

Betula alba, L. 

— var. puboBceuB, Loud. 
corylifolia, Uvgel k Macm. 
davarica, Pall. 

Ermani, CM to. 
fraticosd, PaU. 

— var. Omelini, Rpgpl, 
humiliB, Sctirpnk. 
lenta, L. 

Intea, Mn-hx, 
papyrifera, Marsh. 
popnlifolia, Marsh. 
nlmifolia, Steh, & Z\m, 

Brnckenthalia Bpiculifolia, 
Beichh. 

Buddleia intermedia, Carr, 
Japonica, Hemsl. 
variabiliB, Hemsl. 

Bnmelia lanuginosa, Pers. 

Buxub sempervirens, L. 

— var. latifolia. 

— var. proBtrata. 

Calluua vulgaris, Saltsb. 
Galophaca wolgarica, Ftach* 

OalycanthuB oocidentalis, Hook, 
di Am. 

b 

Caragana arborescens, Iram. 

^ var. Redowskii, 


I Oaragana, 

aurantiaGa, Koehne. 
brevispina, Boyle. 
frutesoeuB, DC. 
microphylla, Lam, 
pygmaea, DC. 

Carmichaelia australis, B. Br, 

Carjunus Betulus, L. 

— var. iucisa. 

I caroliniana, Walt. 
orieiitaliB, Mill. 

Cassandra calyculata, D. Don. 

Cassinia fulvida, Hook, f, 
leptophylla, Horf. 

Catalpa cordifolia, Jaiiiiip. 

Oeanothus amoricanus, L. 
Amoldi, Hort. 
azufeuB, Dpsf. 
graudiflorus, HmH, 
papilloRus, Ton . d Gray, 

Celastriis articulatuB, Tliunb. 

Celtis occidentalis, L. 

Cist us hirsutus, Lam, 
laurifoliuB, L. 
salvifoliuB, L. 
vaginatuB, Ait. 

Cladrastis amurensis, Benth. 

Clematis aethusifolia, Turcz, 
alpina, Mill. 
campaniflora, Broi. 
crispa, L. 

Flammula, L. 

Fremontii, S, WatM, 
fuBca, Tarcz, 
lanuginosa, Lindl. 
montana, Wall, 
orientalis, L. 

PitcheVi, Torr. A Gray, var.' 

lasiostyliB. 

Bongorica, Bunge. 

Vitalba, L. 

Yitioella, L. var. alba. 

— var. rubra. 

Ciethra acuminata, Michx. 
alnifolia, L. 

— var. Michauxii, 
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Colutea arboreseens, £. 
craenta, Ait, 
melano^yxi Boias. 

Conyza ivaef olia, Leas, 

Coriaria japonica, A, Oray, 

Comup alba, L, 

altemifolia, L, f, 
Amomam, i////. 

Baileyi, (hulf, ic Emm, 
glabrata, Henth, 

Mas, L. 

pnbesoenB, Niiff. 

Hanguinea, L, 

Htoloniferii, Mtthr, 

Coronilla Emerus, L. 

CoryluB rostrata, Ait. 

CotoneaBter affinis, Lnidh 
bacillarib, Wall, ^ 

— var. lloribanda, Hart. 
buxifolia, Wall, 
frigida, Wall. 
horizontaliB, Docne. 
iutegemma, iMa. 
laxiflora, 

lucida, Sclilmit. 
microphylla, Wall. 
multiflora, Bunge. 
Nummnlaria, Ftsf'h. A" Mey, 
pannosa, Franch, 
rotnndifolia, Wall. 
SimonBii, Baher, 
thymifolia, Balcer. 

OrataeguB Carri6rei, Vauvel, 
chloroBarca, Mcuim, 
coccinea, L, 

— var. macracauiha, 
cordata, Ait. 

OraB-Galli, L. 

Donglaaii, Lifidl. 

— Tar. riTularis, Nutt, 
fia^a, Ait. 

heterophylla, Fluegg. 
hiemafia, Lange, 
melanocaim Bieh. 
mollis, Bcneele. 
moQogyiia, Jacq, 

— var. sibirioa, Loud. 
nigra, WaUht A Kit, 
orientalis, PaU, 

— Tar. sangulnea. 


Crataegus, cant. 

oxyacanthoides, TTmill, 

— Tar. fructu luteo. 
pentagyna, Kit, 
pinnatifida, Bunge, 
punctata, Jacq, 

Pyracantha, Pera, 

Binaica, Bom. 
tanacetifolia, Pera. 
tomentosa, L. 
uniflora, Muench. 

Cryptomeria japonica, D, Don, 

OnpresBus Benthami, Endl, 
lawBoniana, Murr, 
nootkatensiB, Lamb, 
obtusa, 0. Koch, 
pisifera, C. Koch. 
thyoides, L. 
tbrulosa, D, Don, 

— var, comeyana. 

CytiBUB albuH, L. 

bifloriis, UHerd. 
capitatns, Ja>cq. 
nigricans, L. 
praecoz, Sort. 
purgans, Boiaa. 
purpureuB, Scop, 

BcopariuB, L. 

, — var. andr^UB. 

— var. penduluB. 

— var. Bulphureus. 
sesBilifolius, L, 

Dabodcia polifolia, D, Don, 

Desmodium viridiflorum. Beck, 

Deutzia corymbosa, B, Br, 
crenata, SM. A Zucc, 
scabra, Tlvunh, 

Diervilla hortensis, 8, A Z, 
sessilifolia, Buekl, 

— var. splendens. 

Dorycnium suffrutioosum, ViU, 

Ecoremocsrpus scabar, Buio A 
Pav. 

Elaeagnus angustlfoliai L, 
aigentea, PwrA, 
mmtiflora, Thunb. 
umbellata, Thunb. 
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Erica dliariB, L, 
oinerea, L, 
mediteKanea, L, 
multiflorB, L, 

8coparia,X. 
stricta, Dmn. 

Tetralix, L, 

TBganB, L. 

Watsoni, DC. 

Escallonia exoniensiB, HoH. 
punctata, DC, 
rubra, Pertt, 

Euonymus atropurpureuB, Jncq. 
europaeuB, L, 

— var. purpureuB. 
latifoliuB, 8ci>p. 
nanuB, Bieh. 
obovatuB, Nutt, 

Exochorda Alberti, R»gel, 

FraxinuB floribunda, Wall. 
nigra, Marnh. 

OrauB, L. 

rhynchophylla, Haucf, 

Oarrya flawBcens, 8, Wats, 

Qaultheria procumbens, L, 
pyrolaefolia, Hmth,/, 
Shallon, PuraJt. 

GayiuBsacia resinoBa, Torr, 
Oray, 

OenlBta aethnensis, DC, 
anglica, L. 
cinerea, DC, 
germanica, L, 
hiapanica, L, 
pilosa, L, 
sagittaliB, L, 
tinctoria, L, Tar. elatior. 
Tiigata, DC, 

Halesia corymbosa, NichtiU, 
tetrapteza, L, 

Hedera HeliXi L, 

HedyBarum multljuga, Maxitn. 

HelisnUiemam formoBom, 

D^hmH, 

halimifoUum, WilISc, 
polifolianb iWa* 

Tulgare, Oi^n* 


Helianthemum, cohi, 

— Tar. mutabile. 

— Tar. rhodanthum. 

Hippophad rhanmoideB, L, 

HoTenia dulois, Thunh, 

Hydiangfea arboreflcenfl, L, 
Hortensia, DC, Tar. acumi- 
nata, .1, O/'f/y, 
paniculate, 8/fh, d' Zucc, 
pubesceuB, Decile, 
radiata, Walt, 

Hymenanthera crasBifolia, 

Hypericum Androsaemum, L, 
Ascyron, L, 
aureum, Bartr, 
calycinum, L, 
elatum, Ait, 
hircinum, L, 

hookerianum, diAm, 
inodorum,t/</r'(7. 
kalmianum, L, 
moBerianum, Andri, 
patulum, Thunh, 
prolificum, L, 
nralum, Dm, 

Ilex Aquifolium, L, 
decidua, Walt, 
glabra, A, Gray, 
laeTigata, A, Oray, 
opaca. Ait, 

Terticillata, A, Oray, 

— Tar. fructu luteo. 

Jaaminum fruticans, L, 
humile, L, 

Junipems chinenBiB, £• 
communiB, L, 
excelBa, Bieh, 

Sabina, L, 

Bphaerica, l 4 in^l, 

Ealmia angUBtifolla, L, 

— Tar, nana. 

— Tar. oTata. 
glauca, AiY, 
uitifolia, L, 

Laburnum alpinumi J, S. PreHl, 
—var. bUernm, HarU 
— Tulgare, J. 8* Pr$9l 



Lariz dayurica, Trautv. 
etfropaea, i)C. 
leptolepis, Enih 
— yar. marra^na. 
(M^cidentaliB, N'nti, 

Lednm latifolium, AIL 
palnBtre, L, 

Lespedeza fltuvei, N\itU 

Leucothoe Caiesbaei, A, Gray. 
Dayisiae, Turr, 
racemoaa, .4. Gray. 

Ijeycesteria formosa, Walh 

Ligustnim Ibota, S\eh. 

— ^var. regelianum. 
japonicum, Thunh, 
sinense, Lour, 
yulgare, L, 

Undera Benzoin, Blnme, 

Liriodendron tuliplfera, L, 

Lonicera al})igena, L, 
angUBtifolia. Wall, 
Oaprifolinm, L, 
flava, StntH, 
glanca, Htll, 
japonica, Thunb, 

Morrowii, A, Gray, 
nigra, L. 
orientalis, Lam, 
Periclymcnum, L, 

— var. Berotina. 

Bnlliyantii, A, Gray, 
tatarica, L, 

XyloBteum, L, 

LupinuB arboreuB, L, 

Lyonia panicnlata, Nutt. 

Magnolia tripetala, L, 

MeniBpermnm canadenae, L. 

Henziesia globnlaris, Salish. 

MiorogloBsa albeBoens, 0. Bk 
Clothe. 

Moral nigra, L. 

Myricaoerif6ra,£. 

Gale, £. 

Myrlcaria germanloa, Dm. 

14868 


Keillia amarenalB, BmOi, Jk 
Hook. 

opnlifolia, Bewth, d: Hook, 
Torreyi, Wain, 

Olearia Haaatli, Houk,f, 
maorodonta, Baker. 

OnoniB aragonensis, Aeso, 
frutiooBa, L, 
rotnndifolia, L. 

Ostrya carpinifolia, Scop, 

Ozydendron arboreum, DC, 

Pernettya mucronata, GauAhh, 

Petteria ramentacea, Preel, 

PhiladelphuB acnminatos, 
Lange, 

coronariuB, L, 

— yar. tomentoBUB, Hook, 
f, & TlumiH, 
gordonianuB, Lmdl. 
grandifloruB, Wtlld. 
hirBatnB, Nutt, 

Eeteleeri, Hurt. 

Lemoinei, Hort. 

LewiBii, Pureli, 

SatBumi, Siehold. 

Photinia yariabiliB, HemsL 

Pioea Glehni, F. Schmidt, 

Pieris japonica, D, Don, 
mariana, Beuth. d: Hook, 

Pinna Cembra, L, 

Jeffrey!, A, Murr, 
monticola, Dmgl, 

Penke, Grieeh, 
ponderosa, Dmgl, 
Thnnbeigii, Pari. 
tnberonl^ Chtrd, 

Fiptantfam nepaleniii. Sweet. 

Platanns acerifolia, WiUd. 
oocidentaliB, L. 

PopnloB deltoidea, Mareh. 

nigni^£. 

« 

Potentilla fnitieoM, L. 
■leBOTiana, Stiph. 
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PrunuB acida, Barkh. var. BBin- 
perflorenB. 

alleghanienais, Porter. 
americana, Mareh, 
AmygdalnB, Stokes, 

Avium, L, 
firigantiaca, Chaix, 
Capollin, 
ceraaifera, Ehrh, 
demissa, Walp. 
humilia, Bunge, 
LaurooeiaRus, L, var. col- 
chica. 

Inaitanica, L,f, 
maritima, Wangenh, 
Peraica, Stokes, var. foliia 
mbria. 

aerotma, Bhrh, 

Ptelea trifoliata, L, 

— var. glauca. 

Pyrua americana, DG, 
arbntifolia, L, 

Aria, L, 

— var. graeca, Bom, 
Aucuparia, Oaertn, 
baocata, L. 

Balansae, Decfie, 
betulaefolia, Butige, 
caneaoeuB, iSpocA. 
communia, L, 

Cydonia, L, 
decaianeana, Nichols, 
Aoribunda, Nichols, 
germauioa, Hook,/, 
intermedia, Ehrh, 
japonica, Thunb, 
lanata, D. Don, 
lobata, Nichols, 
longipea, Goss, A Durieu, 
Malua, L, 

Manlei, Mmt, 

Miohauxi, Bose, 
nigra, Sargent, 
nivalia^ Jacq, 
pinnatiAda, EhrK 
mnmifolia, WiUd, 

Bingo, Maxim, 
aikkimensia. Hook,/, 
ainaica Thouin, 

SorbuB Oaertn, 
qpeotabiliiL AiY. 
gpuiia, Dv, 

Torln^, Sieb. 


Bhamnaa Alatemua, L, 

— var. anguBtifoliua. 
carolinianuB, WaU, 
catharticoB, L. 
orenata, Sieb, A Hucc, 
Frangula, L, 
libanoticuB, Boiss, 
purahianuB, DG, 

Bhododendron campannlatum, 
D, Don, 

einnabarinum, Hmk,/, 
ferrugineum, L, 

Aavum, G, Dim, 
myrtifolium, Lodd, 
ponticum, L, 

— var. cheiranthifolium. 

lancifolium. 

Smimowi, Trautv, 

Bhodotypua keirioidea, Sisb, A 
Zucc, 


Bhua Cotinna, L, 
glabn, L, 

Toxic<klendron, L, 
typhina, L. 

Bibea alpinnm, L, 

— var. pumilum, Hort, 
aureum, Pursh, 

^ var. aurantiacum minua, 
Hort, 

— var. praecox, Lindt, 

— var. tennlAortun, Torr, 
cereum, Dougl, 
divaricatum, Dougl, 
Groaanlaria, L, 
multiAomm, Waidst, A Kit. 
petraeum, Wulf, 
robuatnm, Hort, 
rubrum, L, 

— var. Schlechtendalii. 
aangnineum, Pursh, 

— var. atroaangainenm^ 
Hort, , 

» var. eprainoBnm, K. 
Koch, 


Bobinla Paendaoaelai L, 

Boaa aoicularia. lAndL 
. agreatia, Slav/. 
alba,£. 
alpina,Ir. ' 

— var. pyranaiea. Omion, 





Boaa, ami. 

arkansana, Porter. 
beggeriana, Schrenk. 

— Ti&r. Schrenki. 
blaada, Ait. 
canina, L. 

Carolina, L. 

— var. nnttalliana. 
cinnamomea, L. 

— Tar. glandnllfolia. 
damascena, Mill. 

Fendleri, Gripin. 
ferrnginea, Vill. 
gallicH, L. 
hibemica, 8m. 
hiapida, Simn. 
hamilia, Marsh. 
involnt^ 8m. var. Wiiaoni, 
Baker. 

Jnndiilli, Besser. 

Incida, Ehrh. 

— var. grandiflora. 

Intea, Mill. 
macrophylla, Lindl. 

— var, parvifloia. 

Malyi, Kemer. 
micrantha, 8m. 
miorophylla, Boxh. 
mollis, 8m 
moBchata, Mill. 
mnltiflora, Thu%\h. 
nitida, Willd. 
nntkana, Presl. 
plaooarpa, A. Gray. 
pomifera, Herrm. 
repena, Scop. 
rabella, 8m. 
rabiginosa, L. 
rogoaa, 8iob. Jc Zucc. 
aerioea, Lindl. 
apinosiaainia, L. 

var. altaicB. 
var. f nlgena, Hort 
— Tar. myriacantha. 

— var. picta, Hart. * 
aiyloaa, Desv. 
tomentoaa, Sm. 

Trabbiana, Wall. 
wtehimliuia, Cinejpm. 

Bubna afflnia, WeOw S Ifm. 
kaUonriaaus, Blax. 
TMbxWLWeihe. 
oaesiiUyL. 

Ckdemaniy B/ofP. 


Babaa, 

corylifoliaa, 8ifu 
orataegifoliaa, Bunge. 
delicioBua, James. 
dnmetoram, W. A N. 
eobinataB, lAndL 
exseoatna, Muell. 
folioloBUB, D. Don. 
f^Bcns, Wsihe A Nees. 
glandnloaaa, Bell. 
Qnentheri, Weihe A Nees. < 
byatrix, Weihe A Nees. 
Eoebleri, W. A N. 
laciniatna, WiUd. 
lencodermis, Dougl. 
lencostaobya, 8m. 
lindleyanna, Lees. 
longitbyraiger, Lees. 
znacropbylloa, W. A N. 
melanolaaina, Focke. 
micans, Ghren. A Chdr. 
mneronatna, Blax. 
mntabilia, Oenev. 
neglectna, Peek. 
nivena, W(dl. 
nntkanua, Mof. 
occidentalia, L. 
odoratna, L. 
parvifolina, L. 
pboenicolairiaB, Maxim. 
pnbeacena, Auet. AngU 
Fnrcbaai, Blox. 

Radnla, Weihe. 
ramoana, Blox. 
rbamnifolina, W. A N. 
aoaber, Weihe A Nees. 
inpeotabilia, Parsk. 
Dprangelii, Weihe A Nees. 
aaberectnav Anders. 
tbyTaiflora% Weihe A Nees. 
t|ymoidea% Wimm. 

• nlmifolina, SkheU. 
TilHoanlia, A N. 

TilloBoa, Aii. 
xantbocarpaa, Franeh. 

Bnta giayeolemi^ L. 

Sambnona glancay NuU. 
melaiioearpai A. Oray. 
xiign,!^ 
lacemoaa, L. 

ssnsiaieosk 


fMnfl n to FoitaMi, JKmI (8. ^ 

pniiati Botf^ * 





Spartiom jnnceam, £. 

Spiraea betalifolia, PdlL 
biacteata, Zabeh 
canescen^ Z). Dm. 
difloolor, Pursh, 

Doaglaaii, Hitok. 
japonica, £./. 

— Tar, glabiata, Nidwls. 
lindleyana, Walh 
nobleana, Hwiik. 
notba, ZaheL 
ealicifolia, L. 
sorbifolia, L. 
tomentosa, X. 

Staphylea pinnata, X. 

SympboriGarpusHeyeri, DippeL 
molliB, Nuti. Tar. ciliatna, 
Nutt, 

orbicnlatiiB, Mmich, 
lacemoBus, Mwlu, 
rotnndifoliuB, A, Gray, 

SymplocoB crataegoideB, Btich- 
Ham. 

Syringa Emodi, WaV^ 

— Tar. rosea, Comu. 
pekinensis, Rupr. 
persica, X. 

Tamarix tetrandra, Pall. 

TaxuB baccata, X. 

cospidata, Ji Zuu, 

Tecoma radicans, Juss. 

Thuja gigantea, Nutt. 
japonica, Maanm. 
occidenttdia, X. 

~ Tar Dioksoni. 
orientalise X. 


Tilia argentea, Detf. 
coT^ta, Mflf. 
petiolaris, DC. 
platyphyllufl, Sni^}. 
Tul^riB, Hayne. 

Ulex europaeuB. X. 
nanuB, Fornt. 

TTlmns campestris, X. 

Yaccinium ArctoBtaphyloB. X. 
corymboBum, X. 

— Tar. amoenum, A. Gray. 
erythrocari)um, Mi(hr. 
hirsutnin, Burid. 

OTatum, Pursli. 
padifolmm, Sm. 
penBylTanicum, Lam. 

Vibnmazu acerifoliam, X. 
burejaeticum, ^el Jt 
Hord. 

cassinoidee, X. 
dentatum, X. 
dilatatum, Tfawb. 
hanceannm, Manm. 
Lantuua, X. 
molle, Malm. 

OpuluB, X. 
pranifolium, X. 

TinuSe X. 

YitlB aestiTalis, Mwltx. 
heterophylla, Thunh. 
LabruBca, X. 
riparia, Michjc. 

Widdringtonia Whytei, ReniU. 

Yucca Whipplei, 2Vr. 

Zelkowa acuminata, Planch. 

Zenobia speciosa, D. Dm. 

— var, pulTerulenta. 
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APPENDIX n.-1898. 


NEW OABDEN PLANTS OF TEE TEAR 1897. 

The number of garden plants annually described in botanical 
and hortionltnral publications, both English and foreign, la now 
BO considerable that it has been thought desirable to publlah a 
complete list of them in the Kew BuUetm each year. The 
following list comprises all the new introductions recwM during 
1897. These lists are indispensable to the msdntenanoe of a 
correct nomenclature, especially in the sfiuller botutical eali^ 
blishments in correspondraoe with Eew, which are, as a mle^ 
only scantily provided with horticultural periodicals. Bueh a 
list will also afford information respecting new plants under 
cultivation at this establishment, many of which will be distri* 
bated from it in the regular course of exchange with ether 
botanic gardens. 

The present list includes not only plants brought into cultivation 
for the first time during 1897, but the most noteworthy of those 
whic'« have been re-introduced after Mng lost from cultivation. 
Other plants included in the list may have been in gardens for 
several years, but either were not described or their naaiea had 
not been authenticated until recently. 

In addition to species and botanical varieties^ dl hybrids, 
whether introduced or of garden origin, with botanicaJ names, 
and described for the first time in 1897, are included. It has net 
been ttumgfat desirable, however, to ^ve anthoiltieB after tiie 
na me s of garden hybrids in such gmwra as OypHaiiiimt Ac. 
Mere gardm varieties of such plants as OomUf Ooiitntm or 
Namimu are omitted for obvioas roasons. 

In every case the ^ant is cited under He pnbUshed nBm% 
aHhemA asme of the names are doubtfully eolrect. WhcTs^ 
however, a comotion has appeared derirabls^ this is made. 

The name of the person in whose orileetion the plant uraMiit 
notteod or described is given where knowit 

fln Oltarislr is pnribmd to all those pUnts of which eraniptsB 
are in onltivatimi atEew, 

, luon-ma-i/M wtei pat as A 





The publications from "which this list is compiled, with the 
abbreviation used to indicate them, are as follows : — B. * 

Bulletin de L*EIerbier Boissier. £. H. N . — Bulletin du Museum 
d'histoire naturelle, Paris. B. M . — ^Botanical Magazine. Brmnt 
Gut, — Br uant’s Catalogue of New Plants, 1 K97. B. T, 0 , — Bulletino 
della K. Bocieta Toscana di Orticultura. Qm ^, — ^The Garden. 
0, (7.— Gardeners’ Chronicle, ff, and J’.— Garden and Forest. 
Ojl, — Gartenflora. G, 3/. — Gardeners* Magazine, (r. IT.— 
Gardening World. Iff, F.— L’lllustration Horticole. •/w/v/.— Le 
Jardin. J, o/^.— Journal of Horticulture. J. H, /’.—Journal de 
la Societe nationale d'horticultnre de France. 0 , — Journal des 

Orchidoes. K, B, — Bulletin of Miscellaneous Information, Royal 
Gardens. Kew. L. — Lindenia. Ltnn, Cat, — Lemoine, Plantes 
Nouvelles. Lind, f V//,— L’Horticulture Internationale, Catalogue. 
M, D, (t, — Mitteil ungen der Deutschen Dendrologischen Gesell- 
schaff. M, G, Mdller’a Deutsche (iartner-Zeituug. Jf. AT.— 
Monatsschrift fiir Kakteenkunde. N. B.— Notizblatt des KOnigl. 
botanischen Garten und Museums zu Berlin. N, G, Jf. — Dr, 
Neubert’s Garten-Magazin. O, H , — Orchid Review. R, H , — Revue 
Horticole. R, H, B, —Revue de THorticulture Beige. Sami Gat , — 
Sanders* Catalogue of New Plants, 1897. Spaidh CaU-^L, Spaeth, 
General Nursery Catalogue. Veitvh Cat . — Veitch & Sons, 
Catalogue of Plants. W, Wiener lllustrirte Garten-Zeitung, 

The abbreviations in the descriptions of the plants are 
Footer Feet, ff.— Greenhouse. /T.— Hardy. n,H, — Half-hardy. 
hi, — Inches. S, — Stove. 


Aealypha Ohantrieri. Qt. jf, isaTt 
402.) UrtioBcett* H A garden liy- 
brid between A. hnwUttmtaiM and 
A, maerophtflla, (Chautrier Frerea, 
Moxtefimtaine, France.) 


Aoilypha morfontanensis. (i?. rr. 

1897, 402.) B. A gaiden hybrid be- 
tween A, hamiltOHiana and A. mar- 
ginata, (Ohantrier Fiixes, Hortefon- 
taine, Frenoe.) 


Adiantum fasoioulatum, Hort. (^. 

a 1S97, zzU., 9.) FiUoei. S. A 
variety of A, t^iuatum with oreited 
frondi. (H. B. May.) 


Aglaonema oblongifolium, var. 
Ourtisil, N. B. Br. ( O. c. 1S97, zxl.. 
70.) Aroidees. 8. Diffen from the 
type in having leaves variegated with 
white along the oonneof the pinoipal 
lateral veina Penang. (J. Veitoh k 

fiOBB.) 


Ainu Tiraoeu, Kodud (BomUi 

<M.18t7-8,6e.) OnimUfetae. H. A 
handiome Alder allM to A, intiana, 
Oolqpido. (L. Spaeth, Berlin.) 


Aloeuin gibbn. (n. s. 1 M 7 , loa.) 
AroldefB. 8. Afuden hybrid between 
A, jmeelaka and A, (Ohan- 
trier V ortefaottM, nim.) 


Alocisii Oigas, (*hautri>r, (M. H, 
1H97, 402.) K. A handsome plant 
with lea Vi'S r>tt. high, intense green 
above, paler beneath. Remarkable 
for its large size, the deep catting of 
the leaves and the ipalejfreen mottled 
petioles. (Chantrier mres, Morte- 
fontaino, Franoe.1 


Alooasia UhinkL q. h. F. 1897, 
662.) S. A garden ^brid between 
Aloeatia metaUiea and Gdooatia odora, 
Chantrier Fibres, Mdrtefontaiiie. 
France.) 


*Androsao8 maorauiha, BoiM.aHiiet. 

(^Gar/t 1897, lil., 484.) Primnlaneae. H. 
A distinct species, belonging to the 
A. aeji fntrttiwde group. It forme a 
large rosette of leaves wbloh are 
homtd near the tip, and been straag 
spikes of pure white floweie. Anneala. 
(kew.) 


Androsaoeraddiaiia. Bomm. a Levied. 
iJ§rd. 1897. 878.) H. A pistty U- 
enaial speoieB, iHth nsettes of toMed 
leaves and roae-ooloued flowan. 
OraeseiM. (H. Oemvon, Ctonevai) 

I 

Anemia Tiitiindifqlia.llaiten, [tf. cf 

1997, sod., 82e.) FlDoet. A 
speoiee, with long Mrrvw^tade 
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temtd of iub*rottind pinna whioh 
m tinted with purple when young. 
(W. Bull.) 


kofainoea. B. Afiidn Igrbvid be- 
tween the two I 
nmne. (Onion Ptettynum.) 


Angraecnm mooreanum. Boife. 
0, C, 1897, xxi., 210.) Orohidee. 8. 

A pretty little Bpeoiee with mlmon- 
ooloured flowen." (Sir T. lawrenoe.) 


"Anthurium bogotenBe. Buder. 
iSand.fhf. IK97, l{, f.) Aroidea. 8. A 
robust growing sj^oies with u short 
stem, long slender leaf-stalks and 
sagittate green leaf -blades. Oolombia. 
(F. Sander & Co.) 


Asthttrium hanburjanum. (W. a, 
1897, 256.) S. A garden hybrid of 
which one of the parents is A. 
andreanum, (Valyassori, Oasoine, 
Florenoe.) 

Antlinriiiiii rioaBoliannm. (ir. a. 

1897, 268.) 8. A garden hybrid of 
whioh one of the parents in A. 
andfeanum. (Marquis Eidolfi, Flo- 
renoe.) 

Anthurium ridolfianum. (jw. Q, 

1897, 258.) S. A garden hybrid of 
which one of the parente is A. 
andmiHwm. (Marquis Bidolfl, Flo- 
renoe.) 

Anthurium torrigianumM (w, o, 

1697, 268.) 8. A garden hybrid of 
whiw one of the parents is A. 
andreamm, (Marquis Ridolfi, Flo- 
renoe.) 

Anthurium TalvaBsorii. cw. G. 

1897, 266.) 8. A garden h^^rid of 
which one of the puents is A. 
andrmnum, (Y alyassori, Oosolne, Flo- 
renoe.) 


*Apera arundinacea, Hook. (^. r. 

1897, zzii., 282-288, f . 84.) Oiamlnen. 
An elegant gnos, growing about 2 ft. 
high and produoiiig feathery droop-' 
ing spikes 4 ft. long. New Zealand, 
(^YeitohASons.) 

*An1liB BtnrU, Hort. Ithri. 1897, 
li, 868.) Orooifera. H. A compact 
growing speoies, beating large pure 
white flowers in early spring. (J, 
Wood.) 

*AriiHMBM bakBriaaai Suder. (47. a 
1B97, xsL, 862.) Aroldoie. A Pr^ 
baito only a anaU-apatiied wlBty of 
A,/mhriatvm, (F. Saiidir Ic On) 

Ailflalo^Uaiteana n braBUlanali. 

Aiiito- 


• 15605* 


*Arum DioBooridiB var. BpaotabUi. 
(^. (\ 1897, ui.. 2.) Aroldeas. ^ H. 
This speoieB with much undulated 
leaves, throws up a flower stem 8 ft. 
high andhears a snathe 20 in. in length. 
Ool. reddish purple, passing into green 
above with spots, Minor. 


ArunouB BylveBter Xneiffl. (IF. 
1897, 296; 2). 1897, 280, fl.) 

Bosaceae. H. A garden variety of the^ 
well-known Sphaa Arutuui, (Zabel, 
(ktha.) 


*A8phodeline imperiali8| Siohe. 
(G. r. 1807, zzu., 897, f. 116.) 
Liliaoeaa. H. H. The largest of au 
the Asphodcdines, growing 8 ft, high. 
Flowers large, radish white, inia 
Minor. 

Aster Delavayi, Franohet (Jl, u, 
] 897, 27.) CompositBS. H. This speoies 
is near A. Vi/mitri»i, but differs in 
having the disk of a permanent violet- 
brown colour instead of ydlow 
shading off into brown. Yunnan, 
(M. de Yllmorin, Paris.) 

Begonia marginata illuitrata. 
(Nsnd. fhf. 1897, 6.) Begontoosm. B. 
A garden seedling. **The leaves are 
borne on tall, denselr hairy stalky and 
are slightly buUate in appeanuMA the 
pea-green ground being retioulated 
with depressed veins of gseen and 
(^ooolate." (F. Bander A (»,) 

Begonia ViaudL (B, JY. 1897, 861, 
f. 167.) G. A garden ^brid between 
2?. Ducharfrfi and A jMavfHiii, 
(Bmant, Foitien.) 


Bellevallia HoldroioUi, Bolss.vir. 
(G, C. 1897, zxL, 2.) Liliaoett. E. A 
variety with broiMl leaves and splkas 
of flowers the colour of SMUa timrka, 
Asia Minor. 


'Barkheyi AdlMll, Hook, t jr. 
t 7614.) OompositB. 0* A new 
tpedes, and far the ktmst 
known. Btem herbaoeoua, 6 ft, Jugs, 
branohed; radical leavea 18 in* by Ylm 
ilnuat^ lobed and i^ine^oolM; 
upper leaves 8-6 In. long, ipotted^nh 
brown beneath; flower4eide iab* 
ooiymhoee 8} in. aeroM^ yeUnw# B. 
Alrioa. (Kew.) 



At 
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ieotion lafloramnofi pea- 

didoiu diorter fluB tld ]mim ; bzMta 
lam, dMpTOMb ilowati pale ureeDidi 
yellow. (Ed. Aadtd, LmtoIx, Indie- 
•t-lidre.) 

Bnlbophyllum claptonense, Hort. 
(/S'. C. 1897, zzL, 294.) Orohiden. 6 
A colour variety of B LMiL (H. 
Low-kOo.) 

Bnlbophylliun ptiloefloBSun, Wendi. 
asrihicl. (&. r. 1897, zzi., 830.) d. 
A newapeoiefl, allied to B. harlrigeruw^ 
from wnioh it diffen chiefly in having 
gree n and purple flowen with homlesa 
anthers and puTplisb halm covering 
the margins of the distinctly lobed 
lip. Madagascar. (Herrenhansen.) 


*0aloohortu8 clavatufl, s. Wate. 
(^. M, 1897, 892.) LUiacee. H. A 
large flowered, golden yellow colonred 
■pedes, having a dgiag line of rich 
brown where the hairy portion 
commences. Anthers deep purple. 
California. (R. Wallaoe a Co.) 

OaloehortuB Plummerss aarea. ( o.m, 

1897,484.) H. A variety with golden 
yellow flowen. Midwsy down the 
petal is an irregular scarlet marking 
across the segment, and below this 
there are crimson and scarlet dots 
among the golden hairs. TA near 
ally of C, eratMftM.) California. 
(B. Wallace a Co.) 

Oampanala balohiniana. {o, and f, 
1897, 214.) Oampanolaoee. U. Abeau- 
tifnlly variegated sport from (\ 
jragilit, (W. Balohin k Sons.) 

Ouiu iadioa varientB, Skndm. 
C0. C mi, szL. 862.) SoitUliiMaB. 8. 
A variety vnth the leaves striped with 
yellow. Solomon Islands. (F. Bander 
a Co.) 

*(Ih«z VilmorinL Mottet. (ii. jsr. 

1887, 79, t 86.),OypenMM«. 0. A 
gaMefal epedei with long very aar- 
.. row leaves. New Zealand. (Vtlmorin, 
Andrienac a do., Paris.) 

Oatuflinm Bplendmi arignaai. 

1897, 418.) OichideB. R A 
tern of this natural hybrid, nearfy 
•Uled to C, t, Unuhargeanum bnt with 

* the l|p white tinted with onnge 
yellow. (L’llortioaltare Intema- 
ttonile, Bruaeda.} • 

• 

SatHrtoi nlantof luibargM- 

' 1887, «M.} 8. A fami 


of this natnnl hybrid with braid 
white aepala dotted with rara; lip 
deep yellow inside, light yeOOw 
externally. (L'Hovtioultaie Liter- 
nationale, BrnaielB.) 

CattMtnm BplendenBrnbigiiiOBiim. 
(A. 1897, t. 666.) S. A form with 
sepals and petals of a deep brownish- 
red, Up deep yellow with lines of red- 
dish-brown dots. (li’Hortioultnre 
Internationale, BrusselH.) 

Osttlm bowringiano - bleseuis. 

(/.S.F. 1897, 981.) Orohidec. A 
garden hybrid between C, bowringiana 
and C. hlenenti/t, (C. Maron, Mar- 
soilles.) 

Oattleya breantaana. (j. s. F. 1897< 

984.) A ^rden hybrid between O 
Loddigenii and C\ aa^perba, (C. Maroni 
Marsmlles.) 

Oattleya oheBnelliana. (/. n. F 1897, 
964.) A garden hybrid between 
C\ bicolor and T. bowri%giana» (Q. 
Mantin, Orleans.) 

Oattleya dubia. {j. n. f, 1897, 8S4.) 

A garden hybrid whose snppoeea 
parents are C, Tnawt and (7. Jzorrt- 
»onuD» (G. Maron, MarseiUes ) 

Oattleya slatior. (A B. 1897, 800.) A 

garden ^brid between C, iatermidia 
and C tmnnerL (0. Mantin, Orleans.) 


Oattleya Fenillati. iJ. B. F. 1887, 
9.33.) A garden hybrid between 
C, guttata Leopiddi and C, tuperba, 
1.0. Maron, MarseiUes.) 

Oattleya Gandli (/. b. f 1897, 8S4.) 

A garden hybrid between C, guttata 
Leopold* and C, LoddigeHi, (0. Maron, 
MarseUles.) 

Oattleya Gibbonaiaa. (A s. 188 ^ 

196.) A gudan bybild betmn C, 
BnMi and C. (fi. 

Haatiii, OrlMas.) 


OatUdya Gro 88 li,KzlaaL. 18 * 7 , 
118, t 14880 fltai C. IMhr, or. 
p(Mtil4y a hybrid betwaao C. U mhr 
and a yattoto. Odgta wflUMk 
(Bt. Petanboig, B. 0.) 

Oaliitlbra haidyana qiooytil|i|ltt- ' 


flowet^ 


'-oolottved f^ 


hy^M (L.LhdAaOe.,BrriNai) 





OftttlejE Eeloisiae. (jz. E. 1897, 865.) 
A ffuden hjbrid between C. JTaf^tw 
ttnd G. Eafhdiii nuwrto. (G. Mnntin, 
Orleans.) 


Oattlm intermedio — BUnnerii. 

(J*. E, F, 1897, 609.) A garden hybrid 
between the plants indioated by its 
name. (ti. Mantin, Orleans ) 

Qattl^ labiata Buperba. (X. 

1897, t. 660.) SqialB and petals rose 
shaded with pnrple ; lip large, deep 
red - purple. (L'Hortioultuie Inter- 
natic^e, Brussels.) 

Oattleya muulienais. (jr.ir. 1897 , 
12 , t.; O.iZ. 1897 , 387 .) 0 . Agtidot 
]^brid of which Lasha t*rt»pa and 
C, Trhna are the probable parents, 
^le correct name ox this is Lofulifl- 
ttaHleya moMilieniit, (Louis-Foumier, 
Museilles.) 


Oattleya nazima virginalia. (£. 
1897, t. 558.) PetelR and aep^s 
white, lip blotched and etriped with 
zed-purple. (L'Hortioulture Inter- 
nationale, Brussels.) 

OatUqya Mendeli X«ee]jaiii. rx. 

1897, t 589.) A va^y with the 
flower whollr white with the exoep 
tion of the disk, whioh is striped and 
shaded with sulphur-yellow. (F. Keg- 
eljan, Namur.) 

Cattleya olivetensiB. (n. h. ih97. 
8680 A. garden hybrid between 
r. Loddigenii tupvrha and C, masima 
jwmeisam. (G. Mantin, Orleans.) 

Oattteya Berinae. r/. e. f, 1897 , 

6090 A garden hybrid between a 
mtffmrata hUmheUhrmh and QUtleya 
(G. l^tln, Orleans.) 

datlteja naieiana. rjt. s. 1897 , 
868.) A BBirdeB hybrid between C. 
IdkufU Wkmm and C, ieMtteriana 
ligmm. (G.Vintli^leaiii.) 


Oattlm mialliaiia major, (b. 
E 1997, 885.) A gaidsn hybrid 
h etarei C. kiUta Wameri and C, 
CGaliaDtln,OrlMaa) 


OaMlflpa raiBflUlaw 
CB. n M* 7 . aiu ijpidnivbrid 
Mm* a mBm, wStmi aad C. 


puiple-zed oolonr, disk gaLoen ydlaiTa 
(Dr. 0apart» Bmssels.) 

Oattleya Trianae emineaa. 

1697, t 670.) A form witk 
sepals, pale roBe-ooloued petals mid a 
lip with a largo oarmlne-pn^ blow 
margined with whit^ disk yellow. 
(L. Linden k Co.) 


0attl«jt Tnuu ezaiMti. rz, 

1897, t. 566.) Sepals and petali pale 
rose, lip with an ozange-oolonredhiatdh 
surrounded by red-puiple. (ti. Lbiden , 
aOo.) 

*Oeropegia Woodii, SoUedhtw. 

{B. a 1897, zzii., 867, f. 104.) Awle- 
ptades. G. A small deemohent or 
climbing speoies with thin stems, 
bearing oordate fleshy grey and green 
leaves, and axillary flowers an inch 
long coloured pink and purple. Natal. 
(Sew and W. Bull.) 


*ObionoBoilla AlleiL r^. a 1897 , 
zzi.,191,f.67.) LUiaoms. H. Anatoril 
hybrid between Ckionadoma Xneiltie 
and Srilla bifolia. Its dharsoters ate 
intermediate between the two pamnte. 
(KewO^ 


^Cineraria I^ohll. (&.andFx. 

44.) Oomposittt. G. A garden hybrid 
between (\ muU^ora and G em$nta 
▼ar. (Oambriilge &. G.) 


'Cirrhopetalom OortiBliy Hook. f. 
(J?. 8f. t. 7664.) Ozuhidee. B. Anew 
speoies, allied to G. CamiftgU^ irith a 
flexnons rhisome, omld uieiidobiilbB 
i in. long, and linear oblong leaves 
4 in. long ; scape 4 in. long bearing 
umbel of small white, and ymom 

flowers. Malaooa. (New.) 

Oiniun rbiaoonhAlwii. c. A. Vw. 

(Jtird, 1897, 878.) Oomposite. H. 
A speoies wilh very sriny hafay 
leaves airi stealeis heads of yeUmriw 
flownt. Oanoieiii. (H. Oemem, 
Geneva.) 


Oldiottom flolUiferiMM, 

KiteiL MU' 

dw. B. A a* i f ailii "4 
lik. l»bit,lmtwlihT«7dM*4iM 
of onljr k ■faiirl*>BoMi, whM ll I ih. 

/ennyrZurieh.) 


18679 48,) 
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illy of C kamtiekafieui, bat diifen 
b^r its aewile (not nmidexloanl) lenvoB 
with a rocmdra base, margins oat as 
in r. lanreolatvs, I^oithlsm China. 
(Manrioe do Vilmorin, Fianoe.) 

Ooohlioda minlata, l. Lind. (£. 1897, 
t.662.) OnhidesB. G. Bnppomtobe 
a natoral hybrid between C. nbizlinm 
■ad C ^tleaniea, (L'Hortioalture 
Intematloiiale, Braesels.) 

Ooohlioda stricta, Cogn. (<?. c. m?- 
zxii., 410.) G-. A new speoies, with 
ovate compressed, bronzy-gnen pseudo- 
bnlbs, narrow aonte leaveH. and a 
slender ereot peduncle, bearing tin- 
mezouB ereot rose-ooluured flowerh 
smaller than those of roM/rr which 
they otherwise resemble. Colombia 
(M. de LaireBse, Liege.) 

Ooleihieiiin eandidnm, sohott & 

Kotsohy, (ff, C, 1897, zzi., 2.) 
Liliaoee. H. A free*blooming plant, 
with deUoate white flowers flushra with 
pale rose. Asia Minor. 

Oolchieom oilieicnm. (ff. c, 1897, 
xxi., 2.) H. A speoies with small 
zose-ooioared flowers tipped with red. 
Asia Minor. 

Oolohiouxn Bitchai, b. Br. (<9. c. 
1697, zzi., 2.) A small-flowered 
speoies, the flowers of which mppear in 
spring with the leares Asia Minor. 

Oommelina sallowiana. g 

1897, 287, f. 84.) Commelinaoeic. G 
A oompaot- growing speoies with | 
showy oobalt-bloe flowers. Argentina. 
(Dammann A Co., Naples.) I 

Oordyliaa RaBBelli, Hort. r. 
1897, zzii., 221.) laliam. G. A 
form of ( 7 . awtnUit with the leaves 
ooloared dull brown, Ihe midrib being 
yellow. (J. Bnasell.) 

*0orlariatermlnali8|He^ 

1897, t,) ConarisB.^H. This plant is 
flgni^ m thia work under the name of 
G farpaZMiris, WaU. ; it differs however 
friim that speoies in its 6-9-nerved 
leaves and its terminal infloresoenoee. 
Eimalm and China. (MazLeiohtlin, 
Baden Mden.) 

*aotylidonreUoiilBta.Thimb. (e.a 

W7, zzi., 282. f.) (hMolaoee. G. 
A epeelea with a goaty stem, flediy 

S liadrioal leaves and eraot owymbe 
■mall vhitlah flowers, the etaikB of 
iihlah are persistent sad beoome spi- 
aoui. (Kew.) 


Crinum Lavreiltly Danmd k De Wild. 
(B. ff. B, 1697, 97, t.) Amaiyllidme. 
G. A white floweim speoies very 
nearly allied to C. gignnteum. Congo. 
(BmsselH B. G.) 

*0riaam Woodrowi, Baker, (G, and 

N. 1897.824.) B. A new speoms with 
a large orate brown bulb, witli scaroely 
any nook, and broad glanoons leaves ; 
scape 2 ft., bearing an umbel of about 
twelve white Tong-tubed flowers. 
Bombay. (Kew ) 

*Croton Bluteria, Benn. {b. at. u 

7515.) Euphorbiaoe.r. S. The source 
of the “ Cascarilla Bark '' of oommeroe. 
It was in cultivation a century and a 
half ago, and after a long interval was 
again introduonl to Kew in 1887. It 
IS a shrub with wiry bmncbes, ovate 
leaves 2 in. long, grey-green above, 
silvery beneath, and axillary raoemes 
of small uhiie fragrant flowers. 
Bahamas. (Kew.) 

Croton Warneri. in. if. 1897, 408.i 
B. Apparently a garden form of 
Codittnm varug/itHW. (Chantrier 
flares, Mortefontaine, France.) 

Oyelamen oolohicum, Alboff. iJn^d. 
1897, 876.) Primulaaon. H. This 
differs from f.into/neHW in its larger 
tubers and leaves, and in the wider 
and mote obtuse • petals. Caucasus. 
(H. Correvon. Goueva.) 

Cyclamen Papilio. io. and /*. x.. 46.) 

O. A seedling sport from f lat^ohnm. 
(persloum.) (M. de Langhe, Brussels.) 

Cymbidium lowianum flaveolum. 

\L. 1897, t. 672.) Orohideie. fl. A 
form with large flowers light yellow in 
oolour. (LUortionlturelntematioiiale, 
BnuBcds.) 

Cypripodinm Amandinae. (B. jff. 

1897,286.) Orohideu. Agazdani^brid 
between r. wiferutnum uid Cpo/wiem. 
(Cambet A Bessy Lyons.) 

CypripediuB aurcliannifl. at. r, 

1897, 868.) A Auden hybrid between 
r. oaUontm and (VjawHieihiuperhm, 
(G. Mwtin, Orleans.) 

Qypdpodiiim Beekmani. (^, e?.i897. 
zzii., 0880 B. *‘SaldtobeahyM. 
betwun aBowalli and C, httOoMm*' 

Oypripedinm bdlatnlo - 

nun. 1697,288.} Agu^hy^ 
bridbetween tlwtwa,nMes iadkaM 
by the aame. (Mn. BriggaiBaiy.) 



QjpripediuB ehiraiiiltiiniit. (X. h- 
1807,885.) A guroen hybrid between 
r. ipietrianum and C. Mivrganief. (0. 
Mantin, Orleane.) 

Oypripedium deedmanianam.(^. v, 
1897, zxii., 88R.) S. A garden hybrid 
between C, jtptrriuanum and C CImiiv- 
herhnni, (Birmingham B. G.) 

Oypripediom Duvall, (j.k.f.1897, 

465.) A garden hybrid— origin not 
BtaM. (G. Mantin, Orleans.) 


Oypripedium gibeBianuxn. (/. jr. /. 

1897, 746.) A garden hybrid between 
f, irnv4tum and pfittutuw, (M 
Qibcns, Sens, France.) 

Cypripedium e^ratrixianum, Wil- 
liams. (0. A, t. 624.) B. A garden 
hybrid between (\ helhtulum and (\ 
fnjielden»e. (6. Gratrix.) 


Cypri^iam Haynaldo- Chamber 
laini. (&. a. iser, xzii., sio.) 6. 
A guden hybrid between the two 
species indicated by the name. (£. 
Ashworth.) 


Oypripedinm Heloieiae. (A. M. 18»7. 

281.) A garden hybrid between (\ 
gemfH^ferttm and C, BoasalU mgrment. 
(G. Mantin, Orleans,) 


lypripedinm ineigne. (£. 18117 , t. 

663.) G. Three forms of this species 
are figured here, vis. : /mhchm^ /w- 
maettGfHMf plrturatum. (L. Linden 
k Go., Brussms.) 


Cypripediom lawrenoiannm tri- 
evannm. i897, t. 67ri.) & Tbit 
is a fine form witii a large and highly 
oolcmied standard ; petals Teiy long, 
and slipper more ^peply coloured than 
nsuaU (L. Linden A Oo., Brussels.) 


II labruiiuuiu]ii. 

^468.) A supposed natural l^brid 
between C uHoffrianum and pur- 
furatfm, (UHortlcultnie Intema- 
uonale, Brussels.) 


(hpripeenm nohile. at. K wr, 

A2.) a garden hybrid— pareiiM||a 
not given. (M. Bleu, Paris.) 

Qypripedium Borri8lAiiii]ii. re, w, 

1897, xiv., 14 b.) B. A garden Vbiid 
between {\ purpuratHm aid C, leeMwm, 
(F. A. Behder.) 

Oypripedium Pauli. (X. 1897, 1 571.) 
A i^en hybrid between C, inttgne 
(ItanttHtKDA i\ rdloium BotMi* (G. 
Miteau, Jette Bt-Fiene, Belgiam.) ^ 

Oypripedium rimbertianum. (JI.J/. 

1897, 281.) A garden hybrid bmeen ^ 
(\ rdtaremil (\ I£ooh»rw lutchtm, (G 
Mantin, Orleans.) 

Oypripedium ruBiellianum. (M. H. 

1897, 281.) A garden hybrid brtween 
(\ imnmaHHm and (, iplptriaHUHt 
magmfiuym, (G. Mantin, Orleans.) 


Oypripedium senonenie. (/. B, f. 

1897, 746.) A garden hybrid between 
r. tilloitm and C. LowU, (M. Qlbei, 
Sens, Franoe.) 


Oypripedium Simonei. (/. b, f mi, 


M4.) A garden hybrid between f\ 


teeanvm and C, imiane Ckantint 
Courmfintagne, Pads.) 


(M. 


’Oypripedinm epeottbUe w. album. 

(<7. 18«7, S16.) 0. ATKMr 

with pure white flowers. (Sew.) 


Oypripedium VipaniOomiugil. ro. 
R 1897, 241, f. 11.) B. A gioden 
hybrid of doubtful parentage. (B. 
Coming, New York.) 

*Oyti§UB keweniii. (G. r. 1887 , xU., 
698.) Leguminoee. H. A garden 
l^brid between C, ArdoM and C, 
albw. (Ainc.) 

Delphinium fipeeioeum var. f labra- 
tum, Btapf. («. a 1897, xdL, 807.) 
Banunoulaose. H. SimUar In growth 
and flowers to JD. atrshmiriamm, but 
with larger infleresoeiiose and longer 
spurs to its flowfrs. Himalaya, (^faige 
k Bchmldt, Brf art.) 


Oypripedium muorooerpum. (H. b. 
1897, 282.) A garden l^brid— paren- 
tage not given. (M.Btan,FteC3 

Qmi^nm IbifBritAe. (h. b 
A gnfnn hybrid between 
a mak u mm and C ktrhaikm isar- 
mrkmm, (G. Mantin, Orleans.) 


Dendrobinm BuokhouiiL 


1887, no, 146.) Orchkte. 
garden hybrid b efcwmn 


tkgrimnm. 


(J. 


(G. M, 

fl. A 

k 




u 


■UM to ettiatm, wUh diort 
Msadobnlbi. touiag mx or imo 
iMiotoiito liiMir gfwn tevw oboot 
aiiLloiiff; zBoemM tormlaol, diorli, 4-5 
floweradT; flowen white, lip thzee- 
lobed, ad^ with long flmotu haita. 
BnniUL (M. de LariHe, Liege.) 

Dendrobim borberryanum. (^. a 

1897, n±, 116 ; 0. F, 1897, 80. K A 

golden hyhiid between F 

wanA F.JMlayauim, (J.GhamberlBin.) 

Dudrobinm eoelMta, iKdMr. (6 r. 

1997, xaii.) B. A new eneoiee. *^The 
talij flowen ore dork bine, the orary 
■Bd ipnr purple; aepoU end petale 
ofote, enb-Mnol ; lip obovote, blimt.*' 
tPhiiippinea 


DandnUam cmtriiiaiiniii. (Ac. 
18»7,xiiL,m) B. "Apntl^ilaitder 
•peclea with white flowen and o laige 
ofote Ubellnm with a blotoh of pnrple 
ot the baae and apes." New Gniaea. 
(F. Bander k Co.) 


DettdnUuB nobile virgiaale. 
(0. J2. 1897, 148, f. 8.) B. A mtirtr 
with pare white flowen, aaye a tinge 
of pM primroae on the labellnm. 
(f • Bander k Go.) 

Deadioblmn papilio, ii<Aer. (0. r. 

1897, xxi. 416.) B. A new epeoiefl, 
allied to F, erumenatim. Sterna thin 
and graai-like ; flowen large, eolitazy 
pale roae-ooloazed, fragrant, pendant, 
lip wary, purple veined. 7 Phuippinei. 

* Dfludrobium BirmeBtosiim, Bolfe. 
(N. M. t 7627.) B. Habit of, and 
allied to, F. barkaitUim, Stems very 
■lender, 18 in. long, faranohed ; leavea 
piodaead before tiiie flowen, the latter 
nehig solitary or two or three together, 
1 in. aoroia white with a ydlowUotdh 
■ad a few lines of crimson at the base 
of the labellnm. Bnnia. (Kew.) 

I>«BdroUiimtaiuriiiu]ii var. saboiii- 
mti Bolfe. (G. B. 1897, 804.) 8. A 
variety with flowms oolonied yellow, 
epottod with b rown, tbe type bel^ 
white and purple. Ambma. (J. 
TaltohitBeiis.} 

Ul, I. 840 S. A new ipeoias. **Its 
banBahtog atoms prodaoe gnat niun- 
bsn of Ml dark bhw and white 
flowen In trn ss a e; the sej^ whit^ 

— . (T. fltottor.) 


* Dtnturin dorymbiAoifl^ (S, dr. 1897 
488.) Baalmgaa. A ahnb with 
slepte branohn, yallowiahigvV back, 
ovate-lanoeolato aouto dam green, 
tomentoie, eomewhst rough leavee, 
and areot paniolas of amall white 
flowen. 'Western China. This plant 
has been retorted by Franohet to his 
F, wiohueiienHi, (Hauxioe L. de 
Yilmorin, France.) 

* Diervilla prteeoz, Lemoine. {Of- 
1897,898, t 1441.) Caprifoliaoee. H. 
A. Japanese speoies nearly allied to 
D. amabtlitvoA F,flonda, (Lemoine, 
Nanoy.) 


* Dimorphotheoa Idklonu, D c. 
(3. jr. t. 7685.) Oomposiim. 0. A 
herbaoeons perennial with subsessile 
lanceolate toothed leavee 6 in. long 
and erect axiUary soapes ; flower- 
heads S in. acroiB, ray-florets ponle 
outside, ivory white inside, diek violet. 
B. Africa. (Kew.) 


Diplnottfl tomentoBiifl. ( w. G. 1897, 

66.) BorophnlarineflB. H. T^difflen 
from F,glittiimiu in its bright green 
leaves which am clothed beneaUi with 
a white wool, as are the oalyx and 
^nng stems. OaUfoznia. (Lemoine, 


DipUdenla apeoiosa, Hort (dbad. 
Crrf. 1897,12,1.) ApoG^aoee. S. Md 
to be a garden hybrid between F^ 
brearlevana taiA an unnamed species. 
(F. Bander k Go.) 

Dombeya Oayenzii. (JB. b, 1897, 
644, t.) Bteronliaoem. B. A garden 
hybrid between F, BoitertU and 
F. Walliehti, (Liebim B. 0.) 

DoryopteriB DayallL (jB. m . 1897, 

sAy f. 166.) Filloei. G. ^ ' 

hybrid between F, 
patmata, (l>o^i 

DnbB mbnu o. A. (/«»{. 
1897, 878.) OruiteB. £ A 
took plant with glcesy mn fimi^- 
like leaves aim yelW flpwm 
Oauoaans. Oonav^ Qina^ 

* DiiBi80itl«Be,iid«.<A jr.Anii.) 
UUmMM. 8. A MW OWill wJtlHr 
Uff. irUbM. tawwB Tdb, imSP 

lM?M 8 la. bj I in., Mia ‘ 


hybrid between 2>. ufiUtMia and F. 
■ - - ' Yatsa^) 


spike erect 8 In. kmg, 
toeewn end bsaitog nm 
i in. tong wilk 

land. (Sow.) 




IoUbobmIw MliawkTmitrtid. 


Him iM. X 18>7, 

0. Plftit globoM or ym diortly 
oyliuMml; ribi hardlT doveloped; 
■pbieB iliorfc In general weot tibii 
pWtreMmblM^ pvmUuM. Pangnej. 
(Huge, Jnnr., Brfnrt) 


lohinooerens Hempelii, F. Fobe. 
(if. K. 1H97, 187, f) OutefB A 
qraoiei with dark green ten-ribbed 
irteme and brownlih ipinei. Mexico. 
(F. Fobe-Ohom, Germany.) 


lohinopflis Pentlandii m. oohro- 

lenOftfB Mey. (if. A 1807. 54. f) 
CaoteeD. G. A variety differing from 
the type in Its yellowish-white flowers 
(HUomBim, B^lln.) 


Ipioattleya matutina. {O r. iso?, 

xxi , 210, 3S3, f. 77.) Orohideu. S. 
A garden hybrid between JUpid^ndrum 
rad%ean» and CattUya hmrmgmna, 
(J. Yeitoh ft Sons.) 


Ipidendrum radioo - vitellinumf 

Hort (^. (\ 1897, xxil, 16.) 

Orohidee. G. A garden hybrid between 
the two speoies indicated by the name. 
(J. Yeiton ft Sons.) 


Ipidendnim Btanhopeannm, Kruusi. 
(^. C, 1807, xxii., 29.) G. Aaewspedes, 
allied to A. eannatwi^ having ahort 
thin sterna, small llavee and terminal 
raoemea of small gieen and purple 
flowen. Oolombia. 


Ipllaella ballaerenflifl. (ji.jy. 1807, 
668.) OroUdee. G. A garden hybrid 
between JMia avtumnalit and 
JhiiBtidrum oUiare, (G. Mantin, 
Orleans.) 

■pUaelia radieo-piurpurata. (G^c. 

W7, xiU, 61, 88, t 88.) A garden 
hybrid be t ween A^Hdrum, radieaiu 
and JMlia jpwpurA^, (J. Yeitoh ft 
Bom.) 

iMHtfllfl bpdiaTlOlU, BageL COard. 
1887, U., 886.) MUmmb. H. Th& Oen- 
tral apffiiei if bituit m 

beiiig in flower in the gaiden of A.K. 

Balky. 


JMiid A C. 


bH-M.) OnUdM. 


8 . Amw 

tt (te 




pen, ^fleateftCo.) 


*lloAlui 

ord. 1 

A veiy diitinot 


Amuithiua, XiHir. 

r, l£. 8U8.) GetuimMi, 
, liitInotvioimerfiMii# 
ont lilveET foliage and leoun fri' 
era. Gzeeoe. (A.X.BaUi|rO 


1887, 


flowen. 

*]|irvthroniiim JohaionL Bolaod. 
(dffrd. 1897i.li., 136. f.) Lillaoem. H. 
A distinot moles with soagN 10 to 
12 in«diea huh, bearing flowen of a 
reddish pink nne, deeper on the entride, 
together with a sone of orange yellow 
at the base of the petals. Ofegon. 
(R. Wallace ft Go.) ^ 

*lrytbroniii]n roYolatan. SaNh. 

(&. if. 1807, 280, 870.) A sp^ wUAl 
marbled leaves ; the flowen, whlsAi 
vary in ooloar from white to roio, tie 
borne on scapes abont 1 ft. nigh. 
N. America. Wallaoe ft Go.) 

*ll 80 illonifl Iflnglejf&iifl. (<8. c. 

1807, xxii., 17, f. 4.) &aifnm. H. 

A g^enhybrid between 

and E. maflraidha» (J. Yeitoh ft 

Sons) 

SuMnifl Gnabija, e. Andrd. f B. JSr. 
1807, 804, t.) Hyrtam. G. Agla- 
brons sbrub or small tree with diik 
green leathery leaves, gnonish^wldta 
flowers and blne-Uac^ edible fnuts 
abont the siie of a chony. Hrogmj. 
(Ed. Andrd, Franoe.) 

Fieoiradioans Yiil8ffaU»BnU. (40. 
r. 1807. xxii., 140.) TTrtiflmiB. 8. 
A variety with Iuyci nil ' 
creamy-white. (W. Bull) 



ing several reddtfi pupk 


UidkhiM* 

• 

Ontifumiik 

*rritill8iiaiiahlHi,lMHhB. <«. 

r.l897,nl.lS.) 1. liDMtoimrtiw 
gm lai •tripM MS 8mnn. |Mb 

*riiUlUzU W» 10 nri.M. (M 

1 W 7 , UL. M 4 , fc 1187 .) Jc A 
pint ii tae IgiML fiii«hiHil|«i 
STaoWdik ptiMF' 


(Bnr * 
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flowen are larger aod diflerent in 
eolonr from those of F, trijthylla, 
(R. Veltoh k BonO 

Qftlantliai etlieieu, Bdter. (a. (. 

18»7, xsL, 314.) Amu^Uider. H. 
A speoies closely allied to <?. Foaten, 
bat differing in its less robust habit, 
much imrrower leaves, and absence of 
the large green blotch on the lower 
half of the inner segments of the 
perianth. Oilician Taurus. (T. K. 

Gtlanthns Nieana. is»7, U., 
283.) LiliaoesD. H. A late flowering, 
distinct snowdrop with broad short 
foliage. Doubtless 0. iilr//r/r!r, Baker, 
is the plant meant. (J. Wood.) 


Gannia nivea grandiflora. (j;. u. 

1897,361.) Compositw. H. A garden 
hybrid between aplendeni and O, 
nirea. (Lemoine, Nancy.) 


’Gaflanifi nivea latiflora. 

1897, lu., 277.) Composite. G. A form 
with large wUtish or cream ooloared 
flowers. (Kew.) 

CknuaipedognniyAiboff. (J<frd.i897, 

8780 Bosaoea). H. A tall-growing 
ipeoieB with orange-yellow flowers, 
(iaacasas. (H. Gorrevon, Geneva.) 


'Oladiolna fueo-viridis, Baker. 
Flora LojkiMitty vi., 580.) Iiideai. G. 
A new B|Mes near Q, draeocophdoit. 
Leaves ensiform, 15 in. long, 1 in. wide: 
stem 2 ft long, bearing 12 flowers 2 in. 
long, greenish with minute stripes of 
claret-brown. 6. Africa. (Kew.) 


'Habeaarla rkodfloMla, Bmm. 

(J 7 . M. t 76710 B. A mu .Ur of 
/7. mUitarit, l^ber cyllndrlc, fles^ ; 
lower leaves oblong, acuminate. 8 ins. 
long, upper smaller ; stem, including 
raceme, a foot high ; flowers 1 in. lonp, 
sepals and petals small, green ; Up 
large, four-lobed scarlet ; rour 2 ins. 
long, yellow. S. China. (Kew.) 

HaemanthuB longipes, Engl. ckb. 

1897, 290, t.) Amaryllidefe. 8. A 
sfieoies with oinnabar-red flowers 
allied to H. rupogtvh. Cameroons. 
(Berlin B. G.) 

Helianthus Liiferi. {j. u f. 1897 , 

741.) Composite. H. A garden 
hybrid between li. ngitlnn and //. 
Iwttfornh. (BC Millet flls, Bourg-la- 
Belne, near Paris.) 

HeliopsiB pitoheriana. ( 0 . .v. i 897 , 
485.) Composites. H. A form of ff, 
soahra with rich orange flowers. 
(G. Panl k Bon.) 


HemerooalliB ntma, Banmi. 

T. 0, 1897, IdU, t. 7.) LiliMW). 
H. This spedes, with lemon-yellow 
flowers, differs from IL oumr in 
having leaves twice as broad and 
much larger flowers ; from M. Uamor^ 
fieri in the longer soape, by its leaves 
being three times as long ; by the 
longer tune and the flowers twice the 
siss. China (Florence B. G.) 


HemerocalliB flayo-HiddBndorffli. 

(/t//. 1897,247.) H. A garden hybrid 
between the two species indicate by 
the name. (Dr. H. Christ Basle.) 


*aomphOOarpil8 BBtOBUB, Br. (^. A/ 
t7586.) Asdepiadee. G. Allied to 
0, /nftitfMM, but with glabrous 
gresniih-yellow flowers. It forms a 
small shrub with narrow lanceolate 
l^bnms pale green leaves and bears 
vons umbels of flowers about the 
of the brandhei 8. Arabia. 






aymnofnmmB iprBiiffBrla&t. 
(IT. 1897, 267.) Fflioes. B. A 
giiden hybrid betw e en 0, myontoa 
■ad G^lauohoam, (Bagioiiierl,MontoU 
Tmoiny.) 


BnbBBBria 


Bdfe. (fi. a 
& Uki 


1897, 407.) Oiobldem. 

laaoBolat^ bri^it gnen, Impiriant on 
a stmg Item; flowers giwu, spur 
lonff and thin* Mada|Mwr« (Har- 
lenhaMML) 


HBmBrocalliB fulva var. maonlata. 
Baroni. {B, T. 0* 1897, 176.) H. 
A form differing from the t]^ in 
having a deltoid reddish-imrple blotch 
on tlm inside of the flower. North- 
western China. ^ (Floreiioe B. G.) 

*HBmipilia amBthyetina, Roife. 
iB. M, t 7621.) On^deu. 8. A 
new spedes, with a small fleshy tuber, 
bearing a solitary ovate, oordate leaf, 
4 ins. long, ysUow-green, marbled with 
brown. mjM erect. Shut long, bearing 
numerous Oidixyi-like fknrm, 4 in. 
across, white mi purpla. Bimna. 
(low.) 

*Eeraelauii manteraiaiaaaai,’ 

Lirier k Somm. (fird. 1097, 877.) 
Dmbellifena. H. A gigantio Oow- 
narsnlp with nmbelf a yard lad a 
naif aovosB.' Oanossns. C|L Ooiiercn, 
Geneva). 
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*lenflhan brimidas. (W. A letr, 
86.) Sudfnfree. H. Agudenhytarid 
between Tktrdla nvrpwmi uid 
era tanffuinea, (M. Lemoine, Nsnoy.) 

*Holotliriz orthooeras, Beiobb. f. 

(B. H, t. 7623.)| Orobides. G. A 
■mall terreBtrial orobid with a pair of 
annual leaves, ovate, 2 in. long, green 
with grey retioalationfl ; scape erect, 
6 in. long, purple, bearing numerouH 
■mall flowers, wbiob are white striped 
with purple. K Africa. (Kow.) 

Ipomoea ffOBsypioides. (ir. o'. I897, 
26, f. 0.) Oonvolvulaoeic. U. An 
annual, non-climbing species with 
long-stalked green leaves and showy 
rose-ooloured flowers with red-purple 
throat Houthem Argentina. (Dam- 
monn k Go., Naples.) 

Ipomoea imperialis anrata. (_n. r. o. 

1897, 52, f. 7.) H. H. '‘A vigorous 
climber, with golden leaves and blue or 
rosy-lilac flowers.” (Dammonn k Co., 
Naples.) 

■ 

Ipomoea imperialis oollata. (^b.t.o, 

1897, 5.S, /. 8.) H. H. A form with 
variable-coloured flowers, the corollas 
with wavy, crimped margins. (Dam- 
mann A Go., Naples.) 

Ipomoea perrmgiaim,Dammer. io. c. 

1897, xxii, 410.) S. A new species 
with slender climbing stems, covered 
with stellate hairs ; leaves petiolate 
ovate, lobed at the base ; flowers hypo- 
orateriform, 8 in. long violet-rose. 
Gameroons. (Berlin B. G.) 

Iris germanioa maxima, (o. m. 

1897, 387.) IridMP. H. A large form 
of tUs Bimes, with rich blue falls 
andpale blue standards. CT.B.Ware.) 


iamaM, Bti^. (XA 

1897, S06t A Ud i*. 1W7, M.) 
OavnlaeM. O. AaewipeelMalBaa 
to JC. glavMWMM, bmliig tboiter 
spatbnlate fleshy ornate lMTe% on 
stems about a foot high, and an emot 
long-stalked oorymbose cyme of 
numerous tubular bi^ht scarlet 
flowers. Somaliland. (Eew.) 

*Xniphofla breviflora, Barv. 
t 7570.) LiliaoesB, G. A near ally of 
K. mfidtfita from which it differs chufly 
in having bright yellow Instead of 
white flowers ; leaves linear 2 ft. loag j 
peduncle ereot, 2 ft. long bearing a 
laoeme 4 in. long, of short titbular 
flowers. Natal. (Kew.) 


*Kniphoflapnmalina, Baker. {Fiitra 
OapensU, vi., 588 ; ff, and /I, x., 74.) G. 
A new species near Z.nofirieAris. Ithas 
leaves 8 ft. long and 1 in. wide ; scape 
8 it high beaiuig a raceme 6 in. long 
of tubular primrose-yeUow flowers. 
Natal. (Eew.) 


Laelis anoeps Uenaatiaim. (A r. 

1897, xxi., 115.) OrohideBS. G. A 
variety with the front lobe and edges 
of thelipooloured dark rose. (I.Bnuidt, 
Zurich.) 

r 

Laelifrmtttleya behrmaiMt la* 
▼ana. (J.H.F.1897,809.) OnUdMe. 
G. A garden hybrid totween OattUya 
Liiddiffeiti iapefha and Xoriitr d*§aH» 
(itlorafn, (Q. Mantin, Orleans.) 


Laelio - oattleya broomeaaa, J. 

O’Biion. (5^. r. 1897, zxii., 174.) G. 
Allied to Z. ehgawn. Flowers 6 in 
across, sepals 1 in. wide, petals ovate, 
lip broad, flat; oolour rosy-mauve 
with a orimson-purple blotoh cm front 
lobe of lip. BzasUk (J. Broome.) 


Ida lupina lurida.* (ir. g, 1897 , 

946, t,1li.) H. A variety of this rare 
Onoooyolus Iris with limb of ashy- 
grey, Instead of yeUowlsh green 
ground oalotix. Armenia. (Dammann 
A Co., Naples.) 


Irid pniiw TOgdliaim. (A c. 1697 , 
1^,426.) H. A variety with sUvsr- 
grey flowers, the segments having a 
Huqn dsaefe-ookmxed spot. (Herb A 
WaUk^aplei.) 

,IrU iBdlai cw. G. iwt, m.) h. a 

Idea hybrid bet^ Z riSFJf- 
L Ma/tHi (Herb A 


Miwe ■ 
Naples,; 



e plantL 

by the name. (J* Teltoh A Sona) 



MoHiM. (G. Mentin, Orleans.) 


IiMlio-oaMlm oUFBtaiaia* (Ajs: 
1897 . 262 .) A gasflan hybrid betWiin 
ladia amuju faermb and OMagm 
(G. Vanrin, OrieansJ 
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Wto hybrid betWton (kttU^a 
Wtiriwri and La»lia pwrowata* (K. 
Alfiied Bleu, Faria.) 

Laelio-oattleya Baginae. (& s. 

1897, 800.) A garden hybrid between 
Latilia purpwrata%iA Cittleya Forhf^ti. 
(M. Mutln, Orleana.) 

IiMlio-Mttlsya Btelineriano- 
hardyaat. (/ //. F 18»7, 98it.) A 
garden hybrid between the planta 
indicated by the name. (C. Maron, 
MaraeUlea.) 

Lselio-oattlm Thorntonl. io, ir- 

1897, 830.) &. A garden hybrid be- 
tween Laelia digram and Cattleya 
giukaiiaHa, (T. W. Thornton.) 

Lielio-eattleya tateafieldenBis. (a 

JL 1697, 169.) G. A guden hybrid 
between Zadiapunurata and Ctttileya 
iowiana. (G. W. Law BohoOeld ) 

Laeliodendrum bellaerense. 
1897,602.) [fta^pllaeliabellaer- 


LaeliodendnimMargaritae. (JMJ\ 
1897, 1245.) Orohiden. Agarden hybrid 
between JMia grandii and 
drumfiUeiitum or M, pathinaontanum, 
fXhU ia an Bpilaelia.] (G. Mantin, 
Orleani. 


Lapageria rosea IlseBianni. 

1897, 617, t 1446.) UliMeas. &. A 
free -flowwing vigGrona form with 
larger and more brightly oolonxed 
flowera than thoae of the type. (F. 
Sander a Go.) 

Lantara erastiaiia. (o. a iss?, 

al, 9 ; X. A 1697, 861.) IUItmm. 
H. A garden hybrid between L, 
tHmitrU and X. marUima, (Mlbbali, 
Gane^) 

LntonM StlUiaani, A. Ony. (67/. 

1867,611,188.) OompofltK. H. A 
beanrifnl aonnal with yellow flower- 
haada and leaTea with linear lobaa. 
OhUtanla. (Bmft Benaiy, Brfort.) 

*LlaariaaDtirriiiidlblia,Hort (Oini. 

1817, Ui, 168.) Boniihvluliwa. B. 
A dwarf epxeadlng plaat 6 to 6 InflieB 
Ugh, the pnride flowers being arraiiged 
In noiiaia, lery free, fljiin. (B. 
TalMhiBBoM.) [TUa ia l£a|aineaa 
£. a a fhw flla a wi i a Coal, a eya, of Z. 


LoMia BiT0lMi,'H4M. (0. a 1887, 
xziL, 486.) Oanipannlaoas. H, A 
perennial with deer roee*ooioiiied 
flowera. (Biroire A Son, Ijycax,) 

LomariaeiliatagrandiB. (G.andF. 
1897, 201.) FiSoea. 8. A Tariely 
with plnns aa wide aa in Bkehnum 
hradJieiuf, (T. May.) 

Lonioera thibetloa, Bur. a Franoh. 
iJ, H. F. 1897, 743.) CaprifoliaoeB. 

B. A amall-leaved buah noneyauokle 
of oompaot habit, leaves dark green 
above, glanoona beneath ; flowers 
fragrant, small, rose-tinted. Western 
China. XManrioe L. de Vilmorin, Lea 
Banes, France.) 

Loddemaniiia aanderiana, Kifiwl. 

(^r. r 1W»7, xxii., 138.) Orohiden. 
fi. A new apeoies resembling Z. 
Lehmannif differing in the cream 
colour of its flowera, espeoially In the 
lip, which is white with purple blotohea 
and a enshion-like hairy oalloaity of 
the darkest purple. Colombia. (F. 
Sander A Co.) 

Lyeaite Ksntini. (& b . 1887, no.) 
Orohiden. G. A garden hybrid be- 
tween L. Shiitndri and Z. Begpei. 
(G. Mantin, Orleans.) 

■amillsria hinehtiau. (jy. o. u- 

1897. 154.) CaqleiB. G. A very spiny 
apedea with nnmerona large flowers 
from rose to dark zed in oolonr. (F, 

C. Hednemmin, Erfurt.) 

*MapaniapBndaiiifolia,Hort CG.a 

1897, xai, 868 ; dbad. OU. 1897, JA f.) 
Cjpmoee. B. Leaves arching, green, 

2 ft. long, li in. wide. Gro^ to a 
height of about four feet. Habitat not 
recorded. (F. Bander A Co) 

Msnato Ohtntrieii, Xd. AadiA (X. 

B. 1897, 401 i B. F. 1897, 661) 
Bdtaininee. B. A handsome speales 
with grey-neen wavy leaves travened 
by oval-oblong aoate bands of dofg 
green and thread like linaa of the sane « 
oolonr. BiaiiL (Ckantrier Mns, 
MortafontaiDA Ftanoa.) 


Ksnsto ttlBor, ohwbte. (X. A 

1897. 406.) 8. A —■IHwirtM 

BMOiaa with amacBlBmiiatt ^ 

leavia, baming six distant tdotahaa of 
daep red-hrowiL BiaaiL (Ohantriah 
f rtiea, Mortefontaliie, Franoa.) 




dM fM wlthwi Inmlir 
imof ffwnulii^Uow rattuliif Siimg 
the midrib. TTiidar ride ociloand diep 
imr]^. (W.BolL) [Thle le probebly 
aCriathea.] 

Marattia Burkei, Baker. (6^. c. 1897, 
xxii., 426, f. 129.) FUioes. B. A 
new speoleB, allied to JIf. eloto. Btook 
Btout, priokly, gnea, above afoot lim{f ; 
frond Bonare trimnnate, above a foot 
long and wide, bright green ; pinnn 
In four oppoBite paire ; pinnules 
crowded, lanceolate, 1^ in. long, ore- 
nate. Colombia. (J. Veitoh k Bonn.) 

Haxillaria elenntula, Boife. (ff, 
(\ 1897, xxii., 888, 420, f.) Orohidtte. 
(4. A new Bpeoiee, allied to 
having yellow and white aecnnentB 
spotted with brown. (F. Bonder k Ca) 

KeloeaotuB hamilis, Buringar. ^Oii. 
1697, 281, t 1489.) Oaoteee G. ▲ 
low-growing, dqireeBed-ovate, grey- 
green speoieB with oarmine-red flowers. 
Yeneiuela. (Dammann & Oo., Naples.) 

Miltonia Binoti, Oogn. a 1897, 
xxii., 899.) Otohideffi. G. A new 
speoieB recalling some forms of M, 
raMiida, the pseudobulbs, leavoB and 
Bise and form of flowers being nearly 
identical with those of that species. 
The Bepals and petala are cinnamon- 
brown, with theape^ anarrow margin, 
and one or two imperfect transverse 
bars of pale greenish yellow ; lip violet 
purple.*^ Brasil. (A. Peeters, Brussels.) 


XiltonU iMpolditna. (<m. ibst. 
608.) G. Bright rose with dark blotch. 
Oolombia. [Probably Jf. wwUlaria 
Xeopridii.] (A. A, Peters, Brussels.) 


XUtonia paetariiuia. (&. a 1807, 
xxil.,!l98.) G. Bald to be a natural 
hybrid between Jf. mon- 

Sm and JT. CUweiii. (B. J. 
mtgiiNB.} 

Kiltooto Foxillaria. 1897, 1 1. 
679%) peveeal varieUes are hare 

S nate the aamesefOe, MUttdaf 
/Msefe and trMor, (L. 
fcOo.) 





albMit 


m the dieit red-paipli, 0^ 


A Go., Bmaeels.) 


mitonia vexillarto qnadriodir. 
(N. zr 1897, 288.) A form with iMte- 
mazgined rose-oolonnd iq»li, wklt^ 
bordbed petals with an mtenee loae- 
pniple base, and a large yellow disk. 
(L*Hortioaltnre Intermriionala^ Bms* 
sels.) 


Miltonia vezilliria yiteta. Ci^ 

1897, t. 578.) A form wiu Maid iM 
petals deep rose at the base "bb^glf 
to pale rose in the oentriL and nmriy 
white at the tips. (Lllortioiiltaie 
Internationale, Brussels.) 


Xomodn Udimn, Rolls. 
x.,54.) OrohidesB. S. A new species 
near Jf. igneym. It haa an enot aoape 
1 ft. long, bearing about a doien large 
dull red flowers with a yeUowish-brown 
Up. Peru. (Hon. W. BothsohllA) 


Mulgedium albannniy D.o. (/«rd. 
1897,878.) Composite. H. A peren- 
nial species with poaioles of aania-hlae 
flower heads. Oanoosus. (H. Oorievoii, 
Geneva.) 

*MyTmeoodia Antoiaii, Beesari. 
ci. M. t. 76170 EaUaoam &, 
Tuberons base of stem 80 in. in 
cironm. oovered with qinee: nnper 
portian 9 in. long, 14 in. m dia., 
covered with ImbriMtiag woo^F 
shields; leaves elUptio*ovate 4 In. 
long, bright green; floweiB small, 
white. ToEies Btsaite (Eew.) 

Myitaddiom hariotianuiL UtaiL 
(/.i7.1897,168.)OiohideB. B. Anear 
ally of if. (AsmiriAiw) 0rjftktm &i n^ 
inm and M, oaiiikigpaiMmh dmei^ 
from the latter in the laoiniee being 
longer than the leavm in its longer 
sepals and blunt spur, to., and tms 
the former in Its rimpij bUribed 
obtoee leavee saul by iti eatira Bp^ 
Flowemmlnnte. Maoigaeoar. (mb- 
emboig Qafdsn, Isria.) 
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Hidiiltriiin vamlllattN. (j.B.r. 
1M7, 646.) BwmUmwb. R. A gaiden 
hjiirid Itetweaa X. tad 

X.friwtpt, (Ji, TnffMt, Venulks.) 

NymphMR ellisUna, B. Aadr^. 

IT. 1897, 618.) Bymjdiieaoeie. H. 
jlowen lour inohes or rather more 
in diuneter, petale briirht Boarlet, 
stamens witii broad filaments of a 
bright orange oolour. Garden origin. 
(Latour - Marliao. Temple - sur - Lot, 
Frinoe.) 

STmpluteB Qreyae. (.v. (f. it. i807, 
1870 ^ giffden hybrid between 

.y. teutifolia N. grackUi, 

Nymphtea gloriosa, e. Andt^. (it. H. 
1897,618.) H. Floweriiluge,upvaidii 
of 6 in. in diameter^ brilliant oarmme- 
red in ooloiir Garden origin. (Latonr- 
Marliao, Temple-sur-Lot. France.') 

nynphaes odorata ezquiaita. (ii.u. 
1897, 618.) H. Flowers three inches 
or rather more in diameter, petals a 
beautifnl soft rose culour^paler to- j 
wards the oentre— filaments fiale yel- 
low, anthers yellow, stigmatic crown 
pale Tsllow. Garden ongin. (Latour- 
Harliao, Temple-sur-Lot, France.) 

Nymphaea aanaibarensia ainrea. 

J/..&;i897.328.t.) G. A garden form 
with coarsely toothed glossy leaves, 
spotted with deep violet ; fiowers bine- 
Tiolet, stamens with yellow filaments 
and violet anthers. (Latonr-Marliao, 
Temide-sar-Lot, France.) 

OdontoffloaaamAdrianafi. (£.i897, 
t. 690.) Oiohides9. G. A garden 
hybrid between 0, eriwun and 0, 
kummodluwitm, (L. Linden k Co., 
Brassds.) 

Odontocloaaum andeiaonianiim 
ho^deanum. (c. a. i897, 806, 
t 14.) G. A variety with broad seg- 
ment^ oolonred light yellow, tintw 
with rose and heavily blotched with 
brown. (De B. Crawshay.) 

OdflntagloHiun einho-Hilli. (X. 

1897, t 569.) A garden hybrid be- 
tween the species indicated hy the 
name. (L*Hortioalture Internationale, 
Bmssels.) 

t 

OtotmloiiiiBi eriapim baliotro- 
pim (^.6'. 1897, ui., fibs.) G. A 
vacieiw irith huge roee-tinten puple 
ipottea flowers. (E. B. White.) 


OdoBtof ohapam legaUaBi. 

fZ. 1897, t 566.) G. A form with 
the flowers oopioosly spotted and 
blotched with reddish-brown. (L. 
Linden k Go., Brussels.) 

OdontoglosBum orispum Lindeni. 

(X. 1897, t. 667.) A form with the 
blotches of the petals red and those of 
the other parts of the flower brown. 
(L. Linden k Go., Brnasels.) 

OdontogloBBum eriapum Ludani. 

rx. 1897, t. 668 ; (I (\ 1897. xxi., 210.) 
A variety with large well-formed 
flowers, white tinged with rose and 
marked with large purple -brown 
blotches, (L'HortiouIture Inter- 
nationale, Brussels.) 

OdontogloBBum oriapum moorte- 
beekienae. ^s. n. i897, 2:>8, f. los : 
X. 1H97, t. .*>81 ) A form with large 
purple-red blotches on the petsls. 
(L’Horticultnre Internationale, Bms- 
sels.) 

OdontogloBBum oriapum apeotabile. 

(X. 1397, t. 662.) G. A fom with 
large chestnut-brown blotches. (L. 
Linden k Go., Brussels.) 

OdontogloBBsm dRyannin. Bidib.f. 

(fJ. <: 1897. zzji., 888.) &. Rimilw 
to 0 piventang, with large oieam- 
white flowers profusely spited with 
oinnamon-brown, lip white and jiale 
manve, (Baton Sir H. Sohroeder!) 

Odontogloaaum ezoellena Lowiae. 

(f?. r; 1897, zxL, 294.) G. A variety 
with bright yellow flowers spotted 
with brown. (H. Low k Go.) 

Odontogloaaum luteo-purpuraum 
OOrnutum. (X^* 1897, t. 684.) A 
form with flowers having luge kom- 
llke teeth. (L'Hortioaltuze Inter- 
nationale, Brussels.) 

OdontoffloMnm PanwaliiBe, Eoft.' 
(O. a 1897, n(., no.) a. Om o£ 
the 0. tuMnoniamm gtonp, with 
onamy^Ute, brown apotted tlown^ 
(L’Hflraovltnn Intenuttlamla^ Bni. 

Mb.) • i 

Onpldiui PlihlM&opiU eiaeU mi . 

(X. 1897, t. 668.) OnUdflw. X tm 
haTiii, • denar TteM^doued tint 
and Guan Uotdhaa than iha> 
(L’Hwwnltoit Xttanwtlairiat Bna> 

aala.) 
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Oioiillu l a roofat purtnlitsM. 

tL. 1897, 1 577.) 0. A fans miialy 
difliorlnir from tho type la hayiiifr 
the Up dotted with bright brown- 
red points. (L'Hortiooltnze Inter- 
natlODBle, Brnsaels. 

•Ornithogalum HausBkneohtii. 
iG. C. 1897, zz.f 86.) Liliaoen. H. A 
speoies of dwarf habit, similar to 

oltgophyUnm, Asia Minor. 

*PaBsiflora pniinoaa, Hasten. (&. 
r. 18&7, riiL, S»S, f. 117.) Fani- 
floreGu. S. A new spMios belonging 
to the G-ranadilla seotion, with glab- 
lOUH. iialmaiely three-lobed dark groon 
leaver, large stipiUes and solitary 
axillary ilowen, 8 in. aoross ; sepals 
and petaU white, corona composed 
of numerous wavy threads, uolonred 
white, yeiloa and blue British 
Guiana (Kew, and F. Sander ^ Co.) 

Ferilla nankinenaiB rosea. iB. T. 0. 
1897, 202.) Labiate. A form with 
leaves variegated with red, rose, light 
green and whitish. (Franoesoo Biego. 
Vioensa.) 

'Petasites japonious, f. Sohmidt. 
var. frifanteUB. <&. C. 1897, nii., 
311.) Oompositep. H. A gigantic variety 
growing about 8 ft. high, the petioles 
being edible os In the Rhubarb. 
Japan. 

• 

Phaio-oalantliB Impaiator. (o.r. 

1897, xzii., 815.) Orohidem. 8. A 

(blithe Natuoa, (J.^Yeitoh 

A Sons.) 

^Philodendron imperiale lanohe- 

ana, Sander. (O, a 1897, zzi., 862.) 
Aroiden. S. A variety with ovate 
ooidate leaves 6 in. to 9 In. long, bright 
men, heavily mottled with grey. (F. 
Bander A Oo.) 

Polymatnmnioaeriaaiixn. (/. e, f. 
1897,841.) Liliaoen. H. ASolonm^a 
eeal with varieguted leaves. (Moser, 
VersaUlM.) 

Polfpodiiiin nariifblinin orlitatiiin. 
• {ritek au, 1897, 7 f.) FOiosa G. 
Mdtohave bM oMdned hr aowiiig 
aMm of the type with ipoiei of a 
eraM vaiMy of P. The 

• fMmdi aio 8 to 4 ft. long, and the 
piBOMS leotMttiMdly e wata d or t aasa U ed, 
(J.YeltohAS^ 


PotontUla PHodiifANBiyMih flht 
1897, 100. Eoiaota. H. A Itvte 
hjbiM between P. dtfkitriaa m P* 
frutieom. 

Primula oaahmirlana alba. (G. c. 
1897, xzii., 807.) Primnlaoee. fi, A 
form with white floweia. (HaWe A 
Sohmidt) 

^Primula oboonloa flmbriata. (W, a. 

1897, 63, f. 14). G. A form dlflerlng 
from the type in having fringed 
oorollas. (Yilmorin Andrieu A Oo., 
Paris.) 

*Primula oboonioa rosea. (^. jf. 1897, 
172). G. A rose-oolonred fom. (T. 
S. Ware.) 

Primula Trailli, Watt (G. r. 1897 , 

xzii., 26.*), f Hit ; Gaii, 1897, li., 
465.) A speoies very oloNly allM to 
P. tMoluernta, FIs. blush, tinted 
white home on taU slender aonpes. 
Himalaya. (G. F. Wilson.) 

PycunthemniB pilosnm, Kntt 

(/f. T. U. 1897, 68, f. 9.) Labiste. H. 
A pleasantly uungent aromatio per- 
ennial with dense cymes of white 
flowersv^ N. America. (Dammaan A 
Co., Naples ) 

Pyrethrum starokianiimp Aiboff. 
(sfard. 1897, 876.) Oompoato. H. A 
greyUdi-tomentoie alpin^lant with 
ont leaves. Caneaaua. (Hi Oowevo n , 
Geneva.) 

PyrnB ocoidentallip a Wata. (0. and 
P. 1897, 86, 1 11) RoiaosB. fL An 
alpine mountain adi. Wadifawkcm, 
Oregon, Ao. (Arnold ArborotiuBu) 

Rannonlns Bommiorip Aiboff. (Jafd. 
1897.878.) H. A epedes with bm 
deeply-ont leavai and large hri^t 
yelmw floweia. Oauoasua. (KOoitc- 
von, Geneva.) 

Bhipealif hadreioma. a. A, Xdndb. 
(Jt X 1897, 180, 1) Oaota. G. 
A apeolee with efludMeal, 
eteme and white-alm o e t tmmniwft 
— flowen. BiadL (G. A. lii&if, 
Btookholia.) 

UwdaAtlM Xu|Ml laanlMl 

hMtSi wUk 4*9 «laM4i4«o««r 
hendiir 
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Bkododndiw Euriiii ( 0 . c. 1897, 

418). BrioioMB. H. ▲ gaidan hybrid 
betwm B, TKomoM tad B, arhorenm, 
(Lord BwiDMft.) 


Rhododendron eunerbieeimnm 

ANd F. 1897, S04 ; Q. i\ 1897, xd., 
290.) Qt, 1 garden hybrid between 
R. V 0 itehii and R, JSdgeworthii f (J. 
Yeitoh 4c Som.) 

*Hhni triohooarpa, Miq. io. and f, 
1897,884,7.49). AnaoaidiaceiB. H. A 
Blender attaining a height of 25 ft , 
with long, nneqoally-pinnate leavee 
and narrow paniolee of moonapioaouB 
flowen followed by loosely drooping 
olnBten of pale, prickly f mit J apan 
(Arnold Arboretum ) 


Rosa heterophylla (j. H, f mi, in, 
MS). Boeaoe&. H. A garden hybrid, 
between R, rugona and R. Ivdm, (M. 
Ooohet-Ooohet. France.) 


*Riie8elia Lemoinei. (^- i^sl 

80.) SorophularinesB. G. A garden 
hybrid between R. innata and R. tar- 
mentata. (M. Lemoine, Nancy.) 

*Balix graoilistyla, Miquei. (/?. r. 
1897, uli., 293.) Salioineie. H. A 
handBome willow with bold, broadly- 
laneeolate, thiokly-nerved leaveB and 
crowded prominent buds. Catkins 
meBBure from I 4 in. to 8 in. in length. 
Ja^ ^ N orth China. (Barbier fidroB, 


Sunoania. nndfriau. CSa^d. (w. 
1897,18.) SarnoeniaoesB. G. A garden 
hybrid between S. Rnmmimdi rnbra 
and 8. Farnhami, (F. Sander k Co.) 


*8d]wdUiew«i>ii, Hook t qb. u. 

tt. 7562, 3.) Palmee, B. A new 
qpecieB mth pinnate leayes, 23 ft. loim, 
ud stout boat-ihaped spathes, 2| it. 
liM, from whiflh the itont, diort male 
•ad tattle Bpadloes are developed ; 
flowen small, crowded, and of abright 
pnrpls colour. Trop. America. (K^.) 


Btlfliiipediun Davali. (n. Jsr. i 897 , 
229,) Orohidee. ..A gaken hybrid 
, betineii A fnaifidtai and A /M- 
{BfoaiHii. (G. Kantin, Orleans.) 

BflBioio oornmifluis, Aibcfl. 
(/aid. 1897, 878.) Composite. H. 
An alpine pereimial vrith thick 
rhincnwh UniMtalkied cariaosons iliil* 
form or coraate leaves, and a nal^d 
. ecaot flower stem bearing a iNAicle of 
handsoBiB yellow flowers. Oiicaani. 
(S. Ocndvon, Geneoa.) 


*BidflloM malvielhifft Ifiitari. 

1897,111., 61.) Malvaoem. H. 
A variety with fringed pink flowen an 
inch and a half in diameter. 


Sobralia macrantha alba-nana. 

(^. r. 1897, xzi. 294.) Orohiden. G. 
A pure white variety with stems only 
a foot high. (F. Sander A Co.) 

Solanom laBiophyllum, Dun. ( f?. r. 
1897, xxii., 168.) Solanaoee. G. A 
woolly BpinouB plant, a foot high, with 
whitish leaves and purole flowers. 
Western Australia. (B. Moore.) 

Spathoglottis aureo - VeillardiL 

f i\ 1897, xxi., 364.) Ordhideee. S. 
A garden hybrid between the species 
indicatfri by the name. (J. Veitoh k 
Sons. 


Spiraea arbUBOUla, Greene. (O, and 

F. 1897, 418, f. 58.) Bosaoen. H. 
An alpine shrub with erect, wiry, 
branching stems, terminating in small 
compact corymbs of bright rose-red 
flowers. Washington, Oregon, Ac. 
(Arnold Arboretum ) 

*8tachyB ohryBantha, Boise. ( (iard, 
1897, lii., 208.) Labiate. H. H. A 
woolly leaved spedes, with lemon 
yellow-ooloured flowers. Greece. (A. 
K. Bulley.) 

Stapelia oupulariB, N. E. Br. (q, r, 
1897, xxii., 46.) Asolepiaden. G. A 
new species, resembling S. fMriegata, 
from which it is disti^nished by its 
ereot acute margin to the annulus. 
S. Africa. (N. £. Brown.) 

StreptoMrpu aobimeniflon. (0. 

JR. 1897, 296.) Oesneraoen. G* A 
garden hybrid between R. ptdyanthmi 
and a seedling of the A Jumi strain. 
(J. Teitoh ASons.) 

StreptooarpugratuB. (W. &. 1897, * 
280, f. 81.) G. A garden hybrid of 
wbioh & RunnU is one of the parents. 
(J. Yeita A Sou.) 

« 

Btreptooarpns piUehalltaB. cfwm 
Cat, mi, 8; JFff, 1897, 280, f. 88.)' 

G. A gaaden Hiyb^ of white & 
Fatminii is one of tha pBrimlii 
Veitoh A Sou.) 

*BtrobilaBtlieB oalloiiiB, Nesa (M, 
jr. t. 7688.) AcMiteaostt. & dk 
ereot shrub 6 ft hlglL ftealy bitintead, 
taveB6to9iiLlong,laitteoiaita,ltt4lyi 
flokmlazg^tt^ vibiat-Une & teert i 
oatkin-lihanita with jneairmuliiUlita 
bmots. Blit Indite (stew.) 
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*TainiapeiiuigiAna,Hook.f. (ajv. 

t. 75680 OrohideaB. R. Pneuddbolbii 
cloBteriM, flagon-ahap^d, 2 in. long, 
parpliah ; leaves I ft. long, olliptic- 
ianoeolato, plicate; scape 1 ft. nigh, 
bearing h tew yellow and brown 
flowers. J in. across. Penang. ( Kew.) 

Tillandsia Baker, (/v. nW 

1897, 44, i 7.) JtromeliaoeiG. S 
Leaves glaucous with minuU* sualee , 
peduncle shorter than leaves and 
closely sheathed by bracts the busoi 
of which are g1oHS> and crimson , 
panicle n toot long . rachis crimson 
and glossy ; corolla deep purple, hall 
on inch longer than theoa1,\ \ Moun- 
tains oi Santa Bosa, Central Mexico. 
(.Harvard B (4 ) 

Tradesoantia dilecta, L. Lind. 

1897, 162.) Oummelinaoeie. S. A 
species with eylindric green and dark 
purple blotched ^tallwH , uppci nurface 
of leaves dark green with greeiush- 
whiteritri)ws, under surface dark purple- 
violet (.L’Hortioulture Internationale, 
Brubsols. ) 

Trevoria ChlorlB, r. (j Lehm. (f/. r. 
1897,xzi.,845.J Orohideas 8. Anew 
genus, allied to Stanhojfea, It has 
pear-shaped one -leaved psendobulbs, 
broad Icatheiy, plicate green leaves, and 
a pendant raceme ofefrom twenty to 
thirty large fleshy green flowers ^th 
a white disc Colombia. ,(8ir T. 
Lawrenoe ) * 

Trifolinm polTphyllum, c. A. 

(Jard, 1897, 378.) LeguminoBen. H. 
A spedes mnoh like T, alphium in 
habit but with several leaflets. 
Oauoanu. (H. Correvon, Ceneva.) 


*TBlipa olufliana alba, (.o, (\ 1897, 
,nl., 7 B,f. 20 .) Liliaoee. H. A white 
Vari^ of the above speeies is here 
flinnd : aegments with a pale purple 
lit the base internally, and purple 
astemBUy ; anthers purplish. Ohlt- 
laL Bandera O0.5 

*Tsllpa pulobalUi FensL ui. a 
1B97, xn., 85.) H. A dwarf early 
Tulip with rosy violet flowers. Asia 


UbdnSifU (fltxi. 


14 S 


ikt. UfP7, )«, f. I fUri. I0»7, Id. 
i 11«1> taduil^ A 
•.( U. wftli tiOl wttKg* 

fliiM.Ww t in. 

mmi. BnW. In is ssUI V. M- 
fiUtaim^'ne OiiA-ii.” (F.BmOmJi 
09 .). * 


Vanda amoana, j. oiMo.' (0. e. 

18117, zsil., 388, t«9: £. 1897, t. SU.) 
Orohides. 8. Supposed to be a 
natural hybrid between T. espiwlMaiA 
T'; llojrhiirifhiif but diOering very littta 
from the last named. (L'Hortiottltaxe 
Internationale, Brussels) 

Vanda eoerulea peetanlana. Oom. 
(r/. r’.IS 97 ,zzll.,i 94 .) B. Awietr 
with large, white, rose-tinted flowers 
devoid of any blue Shade. Ehairia.^ 
(A. Peeters, Brussels.) 

Vanda Uoorei, BoifA o. R. istr, 

829 ) 8 A supposed natural hybrid 
b^ween i' 1 /mArZ/rnwri and V.raivfM, 
Burma. (J. W. Moore.) 


Vanda auavia manuiloana. ft. 

1897, t. 687 ) S. Aform with lua« 
and more brightly coloured flowers 
thou fae type. (L*Horldonlture btor- 
uationale, Brussels.) 


* Veronica balfonriana, Hook. 1. (A 

M. t. 75.>6. ) RorophulailneiB. H. A 
new speoied, allied to r.fVofertit, but 
dwarfor, with smaller leaves whloh 
are margined with brewn, and longer 
racemes of larger violrt • oolouied 
flowers. New Zealand. (Sir J. D. 
Hooker.) 

*TitiB voinleriana. C^.andF.xm, 
298.) Ampelideje. 8. A new speelii 
with thick fleshy soandent stenSf 
alternate trifoliate fleshy leaves, the 
leaflets oblong obovate, 4 in. by 6 in., 
the margins serrate the nerves promi- 
nent, glossy green apove^ hairy benintho 
The fruit is said to be largujriupe-Uhe 
and of peculiar flavour. Ouna. (J. 
Ballier, Paris.) 


Vrieiin Airette. (/• B. F. 1M7, MO 

BromeUacae. S. A gardsu hybrid, 
parentage not strted. (nmaBage 
Noyant, France.) 

VrieiU hybridt BMdariaM. (cm. 

1897,177,7.61.) S, AfKteh)^ 
between V, mTv, loiSsMo- 

hiam» (Kltiel, 


,Bdh»ndosf,8ilMia.) 




(Dammlam k Oo., j^plea,) 

ZipliTrflstiMi 
& 1 B 97 , 16 .) fi, A 


speo|es with - Utt* or 

ummay. (DhUsinidn 


[Jni|iiay. 
OnhidM. t . 



kO*. 


M MiiwMit mm 
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Honorary Keeper, Jodrell La- \ Dukinfield Henry Scott, 
boratory S F.R.S., M.A,, Ph.D., F.L.S. 

Keeper of MuBeums - - - John Reader Jackson, A.L.S. 

Assistant (Museums) - - - .lohn Masters HilJier. 

Preparer Georfje Badderly. 

Curator of the (hinleiis - - Geonje Nicholson, F.L.S. 

Assistant Curator - - - Willi, im Watson. 

Foremen : — 

Arboretum - - - - •William J. Roan. 

Herbaceous Dej)artment - - •Walter Irvlnpr. 

Greenhouse and Ornamental Frank (rarrett. 

De})artment. 

Temperate House (Sub-tropical •William Dallimore. 
Department). 


Oambrldge. — ^University Botanic Garden 

Professor - - - Honrj" Marshall Ward, 

M.A., Sc.D., F.R.S., 
F.L S. 

Secretai’y to Botanic ) A. C. Seward, M.A., 
Garden Syndicate ) F.li.S. 

(hirator - - - •Richard Irwin Lynch, 

A.L.p. 

Dublin, — Royal Botanic Gardens, Glasnevin : — 

Keeper - - - Frederick* W, Moore, 

A.L.S. 

Trinity College Botanic Gardens : — 

Professor - - - E. Perceval Wright, 

M.D., F,L,S., Sec, 
R.I.A. 

Curator - - - •F, W. Burbidge, M.A., 

F.L, 8. 

Edinburgh.— Royal Botanic Garden 

Regius Keejier - - Isaac Bayley Balfour, 

M.D., D.Bc, P.R.S., 

Head Gardener - - A, D. Richardson. 

Assistant Gardener - *K. L. Harrow. 

QlaagOW. — Botanic Gardens : — 

University Professor - F, 0, Bower, D.So., ' 
. P.R.S.,PL.B. 

Curator ... •Daniel Dewar. 

Oxford,— University Boteipic Garden :-r- 

ProfesBor ... Sydney^. Vines, DBo., 

F.R*Bii F. L J^. 

- •William Baker/ 


Oorator 
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COLONIES. 


Antigua. — Botanic station : — 

Acting Curator - - Alloyiio 8. Archer. 


Barbados. — Dodd’H J^oformalory, Botanic Station 

Sii]»erinten(leiit - .lolin R. Bovell,F.r.S., 


Berznuda. — Botanic station : — 

Sii])mnteu(Ieut - A. iiishop. 


Brltisb Central Afirioa.— Scientific Department 
Zomba - - Head of Department • .1. McClounie. 

(loveninjent liotunint Mohu Mahon 


British Guiana. — lh)lanic Gardonn : — 
Georgetown - Superintendent and j 

(loveriiment Bo- [ 
lanigt. ) 

Head Gardener 
Second „ 

I’romenade Garden : — 
Head Gardener 
Berbioe - - Keeper 


*George S. Jeiiman, 
h\hM. 

tJohu F. Waby, 
•Robert Ward. 

William Jackeon 
Richard Hunt. 


British Honduras.— Botanic station 

Curator ... Kngeue (^aiiipbell. 


Canada.— 
Ottawa - 


Montreal - 


Domniion Botaiiiei - 


Aesietaut „ 

Director of GoTem- 
ment Expert- - 

mental Farms. 

Director's Assistant 
and Snperin- 

tendent of Bo- 
tanic Garden. 

Botanist and Ento- 
mologist. 

Director, University 
Botanic Garden. 


Prof. John Macoun, 
M.A., F.R.8.O., 

F.L.S. 

Jas. M. Macoun. 

Prof. Wm. Saunders, 
F.H.8.C., F.L.S. 


W. T. Macoun. 


James Fletcher, FX.S. 

Prof. D. P. Penhallow, 
B.So. 


Cape Colony.— 

Government Botanist Prof. MacOwan, F.L B. 


Ooylon. — Department of Royal Botanic Gardens : — 

Director - - fJohn C. Willis, M.A, 

F.L.S. 


Faradeniya 
Hak|ala *• 


Curator - - -••Hmh MoMillaa. 

Clerk • - • - J. Ferdinandns. 

Oiaughtsman - W. de Alwis 
Superintendent - - •William Nock. 

Clerk and Foreman - M. Q. P^rera. 
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Henaratgoda - Conductor - - R. de SilTa, Araclichi. 

Anurldhapiua „ - - - D. F. de Silva. 

Badulla - - „ - - - D. A. Ouneratne. 

Donlnioa. — Butanic Station : — 

Curator - - - * Joseph Jones. 

Agricultural Instruc- •David Taunock. 
tor. 

East Afirioa Proteotorate.— Botanic Garden 
Uganda Curator - . - jAlexander Whyte, 

M.A., F.L.S. 

Falkland Islands. — Government House Garden ; — 

Head Gardener - - “Albert Linney. 

Fiji- — Botanic Station ; — 

Curator - - - “Daniel Yeoward. 

Gambia. — Botiuic Station : — 

Curator - - - 

Gold Ooast. — Botanic Station : — 

Curator ... *William H. Johnson. 
Granada. — ^Botanic Garden 

Curator ... “Walter E. Broadway. 

Hong Kong. — Botanic and Afforestation Department : — 

Superintendent- - fCharles Ford, F.L.S, 
Assistant Superinteii* “W. J. llutcher. 
dent 

Jamaica.— Department ol Public Gardens and Plantations : — 
Director - - - fWilliam Fawcett, 

B.Sc., F.L.S. 

Hope Gardens - Superintendent- - “William Cradwick. 
Oastleton Garden „ - “William J. Thompson. 

Oinohona (Hill „ - “William Harris. 

Garden). 

K^ton Parade „ . John Campbell. 

Klng’^e^ouse „ - “Thomas J. Harris. 

Bath - - • Overseer - - - A. H. Groves. 

Lagos. — Botanic Station : — 

Curator ... — : — 

Assistant ... “F. 0. K. Leigh. 

„ ... ^T. B. Dawodu. 

Halts — ^Aigotti Botanic Garden : — 

Director - • Dr. Francesco Debono. 

* 

KfturltlnB. — ^Departmentiof Forests and Botanic Gardens 
FimplaiiuniaMa • Direc^r • • ■ J. Tankeirsbilck. 

Ist Aasisiant • • I^nl Koenig. 

2nd „ • - • B. K Pongnet. 
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Overfleer - - - J. Powell. 

Ourepipe - - Overseer - ’ - F. Bijoux. 

Beduit - - „ - - W. A. Kennedy. 

Montserrat.— Bc»lanic station 

Oiirator - - - ■ - ■ 

Natal. — Botanic (idnlcun : — 

Durban - - CUirator - - - .loliii Meilley “W'ihkI, 

A.L.S, 

Head (jcirtleiier- - * JameH Wylie. 

Pro})a^?iitor - - •William Thorpe. 

Pietermaritzburg (^unitor - - - G. Mitchell. 

New South Wales. — Botaiuc GardenH : — 

Sydney - -Director - - - J. 11. Maiden, F.L.S. 

Tochnoh»gical Museum : — 

Cumtor - - - It. T. Baker, F.L.S. 

New Zealand:— 

Wellington.— Coloniu.1 Botanic Garden , — 

Head Gardener - - G. Gibb. 

Dunedin - - Suporintendent - - J. McBean. 

Napier - - „ - - W. Barton. 

Invercargill - Head Gardener - - Tnomas Waugh. 

Auckland - - Ranger : - - William Goldie. 

Ohriatchurch - Head Gardener - - •Ambrose Taylor. 

Niger Coast , Protectorate.— B(»taiiie Garden 

Old Calabar - Curator ... •John H. Holland. 

, AHsiataut Curator - •Harold B. Lloyd. 

Perak (Taiping).— Government Gardens and Plantations 
Superintendent - - •Robert Derry. 

Queensland.- Botanic Department 
Brisbane - - Colonial Botanist - F. M. Bailey, F.L.S. 

Botanic Gai'dens : — 

(Curator - - - •Philip MecMahon. 

Overseer - - - J. Tobin, 

Acclimatisation Society’s Gardens ; — 

Beeretarj' and Manager Edward Grimloy. 
Overseer - - - James Mitchell, 

Bookhampton - Superintendent - - J. S. Edgar. 

St. KlttS-NevlS. — Botanic Station : — 

Curator - - - •William Lunt. 

St Luola.— Botanic Station 

Curator . - •John Chisnall Moore. 

St Vincent. — ^Botanic Station : — • 

Curator - - •Henry Powell, 

Sierra Leone.^Botauic station . • 

Curator - - - •Walter Haydon. 
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South Australia.— Botanic Gardena 
Adelaide - - Director - • - Maurice Holtze, F.L.S. 

Port Darwin - Curator - * Nicholas Holtze. 

Straits Settlements.— Gardens and Forest Deimrtment 

Singapore - - Director . - - |H. N. Ridley, M.A., 

P.L.S. 

AHsistant Buperinten- •Walter Fox. 
dent. 

Penang - - Assistaut Bii|)erinteii • tCharles Curtis, F.L.S. 

dent. 

Tasmania. — Botanic Ganlens ; — 

Hobart Town -Superintendent- - F. Abbott. 

Tobagro. — Botanic Station : — 

Curator - - - •Henry Milieu. 

Trinidad. — Ro^^al Botanic Gardeiih : — 

Sui>eriutendent- - tJolm H. Hart, F.L.S. 
Assistant „ • - 

Victoria. — Botanic Gardens 
Helbonme- - Curator - - - W. U. Guilfoyle. 

National Herbarium 

Curator - - - .1.(1. liUehinaun, F.L.S. 

West Indies. — imperial Department of Agriculture : — 

Barbados • - CommisHiouer - - D. M'lrris, O.M.G., 

D.Sc., M.A., F.L.S. 

Travelling Buiwriu- — 

tendent. 

Becretary - - - Walter Farrell. 

'^estern Australia.— Department of Agriculture 

Perth- - - Botanist - . - Alexander Morrison. 

Consulting Botanist - F. Turner, F.L.S. 

(Sydney). 


Zanzibar.— 

Director of Agricnl- R. N. Lyne. 
ture. 


INDIA 

■ . • t 

Botanical Survey.— Director, Surgeon Major D. Prai&[(.M.B.| 

F.L.S., F.AS.Ra 

Bengal, Assam, Burma ; the Andamans and Nicobars ; North** 
Eaet Frontier ExpeditionB : — 

Superintendent of I 
the Royal Botanic [ 

Gardens, C^cutta ] 






Bombay, including Hind : — 

Prof cHSor of Botany , 
College of 
Science, Poona - 


•6. Marshall Woodrow. 


Madras: the State of Hyderabad and the State of Mysore 

Government Botanist- fC. A. Barber, M.A., 
F.L.H. 


North-Western Provinces and Oudh ; the Punjab ; the Central 
Provinces ; Centml India ; RaJjiutana ; North-West Frontier 
Expeditions : — 


Director of tJie Bo- ') 
tank* Department, I x. 
Northern India, W* 
S a h a r a 11 )) 11 r, 
N.W.P. - -J 


F. Diithie, 
F.D.S. 


B.A., 


Bengal - 


Reporter on Econo- 
mic Products to 
the Government J- 
of India, Indian 
Museum, C<dcutta J 


(iicorge Watt, M.B., 
C.M., CJ.E., F.L.S. 


Bengal.— Department of Royal Botanic Gardens 
Calontta Suiierintendont - Surgeon-Major D. 

(Beebpore) Praia, M.B., F.L.B., 

F.R.8.E. 

(Jurator of Her - 1 Surgeon-Lieutenant 
barium - - ) Gage. 

Curator c»f Garden - •G. T. Lane. ^ 

Assistant „ - •George H. Cave. 

Probationer - •Albert E. P. Oriessen. 


Oalentta.— Agri-Horticultural Society of India : — 


Mnngpoo 


Secretary 

Superintendent, Go- j 
vemment Cin- 
chona Plantations j 
Deputy „ 

1st Assistant 
2nd „ 

3rd „ 

4th „ 


P. Lancaster. 

Surgeon-Major D. 
Praia, M.B., F.L.B., 
F.K.S.E. 

•R. Pantling. 

•Joseph Parkes. 

G. A. Gammie. 

•Amos l^tless. 

•Oliver T. Hemsley. 


Saijaeliag. -Lloyd Botanic Garden ^ 

Curator - - - * •William A. Kennedy. 


Darbhangah.— Maharajah’s Garden 

Superintendent - » Herbert 'rhom. 



Bombay.— 
• Poona - 


P'rofeosor of Botany *G. Marshall Woodrow. 

Ghorpnri.— Botanic Garden : — 

Bnperintendent - P. G. Eanitkar. 

Bombay.— Municipal Garrlen : — 

Hnperintendent - 0. 7). MshaluYinivala. 

Xaraehi.— Municipal ilarden : — 

Sn]>Grintendpnt - •William Htrachan. 

Oentral Provlnoes.— 

Nagpur - - Superintendent of ’J, Horne Stephen. 

Public Gunleiib. 

MaiPwin. — Botanic Department : — 

Ootaeunnnd ? * Government Botanist fG. A. Barber, M.A,, 

P.L.8. 

Director of Govern- 1 
ment Oiuchona [ W. M Standen. . 
Plantations. ) 

Curator of Gardens •Robert L. Proudiock. 
and Parks, 

Madras.— A^i-Hortioultnral Societ} ; — 

Hon, Secretarj - - Dr. A. O. Bourne. 

Superintendent • M. M. Gleeson. 


Native States.— 

Mysore (Bangalore) Superintendent 
Banda „ 

Gwalior ,. 

Morri - - - 

Travaneon (Trivandrum) „ 
.Udaipur „ 


- M. Cameron, F.LJL . 

- *0. H. Erumbieed. ' 

- fC. Maries, FX.S. 

- •Joseph BecN. 

- T. H. Storey. 


North-West Frovlnoes— 


Agri 

AUi 


'a(Tai Garden) Superintendent 
iahabad - ■ 


Oawnpnr 

Knfflaott(Bamghnr) 

Lnsknow 

Sslisranpnr and 
Branch (3aiden, 
Mnssoerie. 


Fimjab.-^ 

Laliors 


- F. J. Bnllpn. 
-‘•H. J. Da'ries. 

- G. H. T.'Mayer. 

- ‘F. W. Seen. > 

- •Matthew Bidley. 

• i i » ' 

• WmiamfidlHi. 


Bnjierintendent 


• H. 6. Hein. 



